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EDITOR'S PREFACE TO THIRD EDITION. 



A THIRD edition of Professor Haab's book indicates 
the value in which it is held. It has been revised thor- 
oughly and a certain amount of new matter incorporated, 
with a number of additional chromo-Iithograph plates. 
As in previous editions, editorial comments are placed 
in brackets, and the editor trusts that this third edition 
will continue to meet with the favor which has been 
accorded to those editions which have preceded it. 
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EDITOR'S PREFACE. 



This volume forms an excellent companion-book to 
Professor Haab^s ^* Atlas of Ophthalmoscopy and Oph- 
thalmoscopic Diagnosis," and is exactly what might be 
expected from an author of such wide <jlinical experience 
and trained observation. Beginning with the examina- 
tion of the eye — that is, with functional testing — the 
student is easily and gradually led from one examination 
to another, and made familiar with the best methods of 
investigating the organ of sight for the detection of mor- 
bid processes. Following this are the chapters on dis- 
eases of the eye, the most important of which are clearly 
described and the best therapeutic measures briefly re- 
corded. As Professor Haab himself has pointed out, 
there is much diflSculty in portraying in colors the ex- 
ternal diseases of the eye ; but, in spite of this, he has 
succeeded in furnishing an admirable series of plates, to 
each one of which a brief clinical history is appended, 
which thoroughly illustrate the text. Perhaps it is not 
too much to say that while one is reading this manual he 

m 

distinctly feels that he is in the atmosphere of a large 
clinic. 



6 EDITOR'S PREFACE 

The Editor has cx>mpared tlie translation with the origi- 
nal, and can testify that although it is not precisely 
literal, it is none the less singularly accurate, and always 
conveys with faithfulness the author's meaning. Occa- 
sional iniitorial ci>minents are placed in brackets. It is 
hopwl that this book will prove of use not only to physi- 
cians whose opportunities do not permit them to see large 
numbers of external ocular disorders, but also to teachers 
and students of ophthalmology. 



PREFACE TO THE THIRD EDITION. 



The third edition of this Atlas has been thoroughly 
revised and a number of additions have been made, both 
to the text and to the colored illustrations and prints. 
Six of the latter, representing microscopic preparations, 
are taken from the chapter on the pathology of the eye in 
E. Ziegler's Lehrbuch dei* pathologischen Anatotnie^ which 
I contributed (in the first nine editions of the work). For 
the privilege of using these illustrations I am indebted to 
the publisher, Mr. G. Fischer, of Jena. The colored illus- 
trations of Siderosis were kindly placed at my disposal by 
my colleague. Dr. Neuburger, of Niirnberg. The re- 
maining colored illustrations which appear for the first 
time in this edition were prepared in his usual excellent 
manner by Mr. J. Fink from patients in my clinic. I 
hope that this third edition, the illustrations of which 
have received the most careful attention in the process of 
reproduction, will meet with the approval of all those 
interested in ophthalmology. 

O. Haab. 



PREFACE. 



At the request of the publisher I undertook the task 
of preparing the present atlas and aoeompanying treatise, 
although at the time I fullj appreciated how difficult it is 
to give a faithful reproduction of the external diseases of 
the eye. But after seeing the work of Mr. J. Fink, of 
Munich, at mj clinic last summer, I became convinced 
of his ability to accomplish anything within the range 
of the illustrator's art. 

With the exception of a few pictures which I already 
had in my collection, the illustrations were all painted 
from nature, the artist utilizing any suitable cases that 
happened to come to the clinic. We therefore had to 
depend largely on chance for a complete collection of 
suitable clinical pictures ; but we were fortunate enough 
to obtain and commit to canvas the most important of 
such diseases as lend themselves to illustration. 

Some things which cannot be satisfactorily reproduced 
on paper — as, for instance, certain corneal lesions — were 
not even attempted ; while other deficiencies in the collec- 
tion are explained by failure to secure the necessary 
clinical material. 



10 PBEFACK 

In the treatise on pathology and treatment 
nce4}mfauie» the plates I have confined myself to 
tialn — alK>ve all, to a detailed description of meth 
examination, which I deemed most important to st 
and practising physicians. For this reason less spj 
fjeen devoted to operative technique and more 
pathology and to non-operative treatment. 

J wish to express my sincere appreciation of th 
liHhrjf^H efforts to bring the atlas up to the standard 
i!XC<;llont series of which it forms a part. 

O. H 
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EXTERNAL DISEASES OF THE EYE 

EXAMINATION OF THE EYE IN DISEASE. 

success l?,;i^fiagnostician V^r' ^"' ."?*'" * ' f ^P^" 
Hence of the ^J «_Only second .n importance, 

u .rover, "* * iL ^..van««. ^ ™^**c routine in examination. 

^S nature t«"'e surgeon, so that he will almost in- 

S"^-^C''o hen -^'-^« "f ---^- 

aft^r ttiG y- **^ir proper order. 

""""^wine? to the ease with which both the exterior and the 
• forTor of the eyeball can be seen, the great majority of 
•; Pxternal as well as its internal alterations and diseases 
n be determined with absolute certainty, usually at the 
^ t examin^*^'^"- Those cases in which the diagnosis 
ast be confirmed or corrected by observing the course 
"f the disease or the effect of treatment (ex juvantibus) 
f rm a small minority ; and in only a very few disease- 
processes is the true interpretation obtained from the 
^utopsy. The ophthalmic surgeon is rarely forced to 
onclude his diagnosis with the phrase " s^c^io docebW 

^ virtual admission of failure. 

Nevertheless the practice of ophthalmology, if based 
the proper recognition of disease, is by no means 
without its difficulties. The physician is confronted and 
perhaps misled by a multitude of proces.ses differing but 
sHffhtly from each other, by a rich variety of clinical 
pictures, and by the difficulty of recognizing many im- 
portant pathologic conditions in the eye, either because 
the lesions to be looked for are very small or because 
they are apparently unimportant — that is, they present 
well-nigh imperceptible deviations from the normal. 
2 \n 



18 EXTERNAL DISEASES OF THE EYR 

To this diversity of phenomena, on the one hand, and 
to the extraordinar)' demands on the observer's eyesight, 
on the other, must be attributed the many eases of mis- 
taken diagnosis which, in spite of the ease and clearness 
with which both the exterior and the interior of the eye 
can be seen, unfortunately occur in this, as in other 
branches of medicine. The most deplorable result of 
such diagnostic error is blindness, which occurs only too 
frequently, as, for instance, in cases of glaucoma. 

It is therefore im|K)rtant for the student of medicine to 
familiarize himself as much as possible with ophthal- 
mology, as he is likely at any time, as a practising physi- 
cian, to be obliged to resort to ophthalmic surgery, which 
he will then realize is as vital a branch of medicine as 
surgery or obstetrics, for to many people blindness is as 
great a calamity as death itself. 

The student will readily appreciate the importance of a 
thorough training in ophthalmology if he will reflect for a 
moment that it is often impossible to refer an eye-patient 
to a specialist, unless one happens to reside in the same 
place or in the immediate neighborhood. To be sure, eye- 
patients are often transportable — i. e., able to travel — but 
not always, when it happens that the morbid process, * 
as, for example, in certain forms of glaucoma, has much 
debilitated the subject by pain, vomiting, etc.; or when a 
new-born infant is concerned, whom the parents object to 
send on a journey ; or when certain external conditions, 
such as advanced age, poverty, etc., make travel impos- 
sible ; or, finally, when the ocular disorder is accom- 
panied by other grave disturbances which put travelling 
out of the question. 

In many cases the loss of time alone incurred by con- 
sulting a specialist residing at a distance might entail 
irreparable injury on account of the fatal delay in apply- 
ing the proper remedies and the consequent ravages of the 
disease in the delicate organ, which the most skilful hand 
is unable afterward to remedy. 

Mention has been made of the great demands on the 
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exarainer^s eyesight in the study of ocular affections; the 
same remark applies to the actual practice of ophthal- 
mology. It is therefore quite in order, before beginning 
a detailed description of the most efficient method of ex- 
amination, to devote a few words to the most essential 
requisite in such an examination — the visual apparatus of 
the observer. I have often observed that medical men 
take up ophthalmology as a specialty without fully real- 
izing the prime importance of good eyesight in this 
branch of medicine. 

Although the use of a lens (corneal loupe) may to some 
extent correct defective eyesight in the examination of the 
anterior portion of the eye, yet in working with the oph- 
thalmoscope imperfect visual acuity is always a distinct 
disadvantage. A person with marked astigmatism suffers 
most in this respect both in examining the exterior and the 
fundus of a diseased eyeball ; it is only with the greatest 
difficulty that he is able to see the most essential points, 
if they do not escape him altogether. 

A moderate degree of myopia (1-3 D) is less trouble- 
some than hypermetropia. As age advances the hyper- 
metropic eye requires convex glasses, which are a great 
obstacle to delicacy in examining and operating; or, at 
least, are very unpleasant and multiply the difficulties of 
the task. 

Binocular vision, the power to see with both eyes at 
once, is, of course, essential for obtaining a correct stereo- 
scopic picture; and as the diagnosis of many pathologic 
changes in the eye depends on a correct understanding of 
the appearances in the fundus, one who is able to study 
them with one eye only is thereby deprived of a very 
important aid, especially when a rapid survey of a given 
phenomenon in all its dimensions is desired. Again the 
lens can throw itself into the breach and make up for the 
absence of binocular vision ; but in operating its use is out 
of the question, or is at least a disadvantage. By long 
practice he who has but one sound eye at his disposal, 
pr whose eyes do not work together properly, may pos* 
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,hed by incorrect data and explanation^ 

""^rhl entire person .s first rapidly i 

^ tnre from the normal noted. Abn<!^^^<i. and any 
depff^'d' pallor, redness, or yello^ o„ ."'^l appearance 
of the Sp signs of rapid loss of flesh, eto^^^ectic discolora- 
***"* J It IS especially important to V *""s<^ l>e carefully 
ooted- .^ .ug exposed parts of the sU- *<^ok for traces of 
disease in . ^^^ jj^n^s. This ev ' ***e face, the neck 

and tbroa^j.gj, ^^^ ^.^^^^^ ^^ ^j^ ^Jf '^lination should in- 
clude a ^ philitic eruptions, etc.. ""*"^themata, especially 
gczem^j,*^*^ Next the examiner l' ^'^ the scars of such 
.skinJe?!^ ■ ment, ^g abrasions, ^o^, f^^ ^igns of injury 
to the ^^^° or wounds of any d„^ "'^Usions, subcutaneous 
hettiorrhages^ forget them, if fo^^^'^'Pt'on, and should be 
careful no ^^^^ ^^^ injured ^S especially when the 
eye 'S f^nptrlected in cases which f ^® examination must 
never be^e^ of courts of law, ^j/':om the beginning come 

to the ^f 'Sieged as the caus^ of \l '!,'•"'' T '' ''^ ^' 
accident xs a g under V^''" ^"^''^l ,u i 

The conauiyu ^ i . ^^ the law and at the an^le, 

, the back of the neck, and m fVontV the ear should be 
^ Jp^tie^ated to determine if there is any swelling or any 
^T or fistulse. Joint-aflFections and old ankyloses should 
T Sim attention. ^ 

Alopecia, if of recent development, is important as 

• tim? to the possible presence of syphilis, which so often 

^T^ „ part in diseases of the eye. Eczema and seborrhea 

^f^h hairy scalp are also valuable diagnostic signs, as will 

plained more in detail later on. 
beexp ^^g^j^ ^f |.jjjg preliminary inspection of the ex- 

d portions of the skin and of the glandular system, 

posea y ^^^^^^i^q whether it is necessary to examine the 

et^/' ^f the entire body ; in any case this examination, as 

n as that of the body in general, can wait; and atten- 

' is next directed to the exterior of the eye. It is 

^l^'^isable not to examine the eye at short range at first, as 

i4ain general appearances, such as traces of eruptions, 

^•Sht differences between the right and left sides of the 
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. ..i.i -^ uiitnv, a condition called liro- 

V . ui..i . iiviunstamvs testing the mobility 

^ -.jiv iuii, :invl inspection is continned. 

'* *-s '.v \u »ii\^ uial siie (to the nasal side of the 

\.iiuln«.il. If the least degree of 
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j laaiiiJiiation of the lachrymal sac — in 

. .», \^.ijvli must then be borne in mind. 

. ..> v»i" iho ^10 ran often be squeezed out 

j4;vi' ilnvugh the lachrymal puncta, 

\ imMo swelling of the lachrymal 

4;*:* iK'ivast* t)f fluid in the eye — so- 

^ . iu- ovv»— to suggest defective dis- 

X * K' ^lia^nosed with certainty with- 

.. •» w.*i*4i Jiivt,a piHH.»edure which is best 
^ ..^. 'H • ^w cvunination. We shall dis- 
^ ...*.: ^\\\<xi wo i*iuue to treat of disease 
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,ov ..- - '*v'' ';^^^n^*»* places (at the nasal 
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recommended as less severe than turning the everted 
second time with the aid of two pairs of forceps « 
sound : After the upper lid has been everted, it is hel« 
that position with the thumb of the left hand, the pati 
is instructed to look down as much as possible, and, w 
the thumb of the right hand held flat against the lov 
lid, the globe is pushed cautiously, but with consideral 
force, backward into -the orbit. If now the everted lid 
drawn slightly upward with the thumb of the left han* 
and the patient is asked to look steadily downward, th 
transition fold will come into view and mav be easily io 
spected without distressing the patient. If the patieni 
cannot be induced to look downward, an attempt may b< 
made to push the transition-fold of the everted lid down- 
ward with a sound, applied lengthwise to the cutaneous 
surface above the upper lid. This procedure also is mon 
easily carried out if the eye has been previously cocainized 
While the inspection of the eyeball and of the innei 
surfaces of the eyelids usually presents no special diffi 
culties in the adult, it is a much more troublesome matte 
in the case of new-born infants and children, and require 
certain special precautions which merit particular de 
scription. I have often observed unsatisfactory results ii 
the examination and treatment of children which were du 
solely to the inexperience and want of skill of the operatoi 
ignorant of the proper methods of overcoming the resist 
ance which the little sufferers usually offer to the manipu 
lations. Here again the rule is to conduct the examina 
m tion with firmness indeed, but with all possible forbearance 

* not only because the struggles increase in proportion t 

the want of delicacy, but also because a sudden wrenchin 
apart of the convulsively closed eyelids is apt to result i 
serious injury to the cornea and in lacerations of the outc 
canthus ; or the fissures in the outer canthus caused by t\ 
action of the lachrymal fluid, a frequent cause of blephan 
spasm in children, are aggravated and thereby tend to ei 
hance the spasm, which in turn delays recovery. 

In order to examine and treat with comfort, safet 
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\ of the eyelid, on the other hand, is very easy 
n : indeed, it often occurs when it is not 
<it' the chief uses of the elevator is to 

111, as the object of the examination is 

Jinspect the cornea and surrounding parts, rather 
liner surfaces of the lids, and if the latter are 
Ipection of the cornea is impossible. 

neccssarj- to evert the upper eyelid in the 
■in and treatment of ophthalmia neonatorum. In 
J any iiijurv to the cornea by the finger-niul 
Ifatal ; the least scratch or the slightest loss of 
Iht entail the loss of the eye. Hence the holder 
RvavH be used when the eyeball is inspected, 
lif the lids are swollen. As has been pointed 
I uf the inner surfaoo of the lids in such cases 
lii<auH(! tlie upper lid usually turns over as 
kill is drawn upivard. If it fails to do so, 
operator should wait' until the baby cries, 
Ilid can easily be everted, even in the later stages 
Iswelling has subsided. Gentle traction of the 
Ihus tiiwanl the temple af^sists the evereion and 
Ix the lid in the everted position (ectropion). 
It.ing children with severe blepharospasm the fol- 
lust be borne in mind : Even after the operator 
By succeeded in opening tlie lids the cornea can- 
Tys be seen, because it is convulsively rolled 
I Spolding the child only makes matters worse ; 
llhitig to do is to wait patiently, avoiding all 
I'M the |iarts to be examined and encouraging the 
]ipi<iiking to it kindly. Usually the eyeball is 
rd WMiuer ov later, if only for a short time, 
iMU'ii fsin be inspected. If the spasm is so 
JhI \\\v i-ye fiiils to rotate downward of its own 
I tow itiiins of coHiin should be instilled and the 
I'liU'd, VVn-ccps should be uned only as a last 
It-* HIV fir^t thoroughly cocainized and the 
1^1 111' hntulti'd as gently as possil>le. 
1 I oil making a tliorough examination of 
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which is very conspicuous in conjunctival inflammation, 
and even at a distance betrays the congestion of the con- 
junctival vessels, as, for instance, in acute conjunctival 
catarrh. 

Ciliary or circumcomeal congestion, on the contrary, 
increases as the corneal margin is approached, is most 
distinct at the corneal margin, and diminishes uniformly 
at every point as the periphery of the anterior. segment of 
the globe is approached (see Plate 21). The most dis- 
tinctly congested corneal zone is from 3 to 7 mm. wide, 
and corresponds apiproximately to the zone least involved 
in pure conjunctival congestion. Hence, whereas con- 
junctival congestion decreases in intensity as it approaches 
the corneal margin, ciliary congestion diminishes in in- 
tensity as it recedes from the corneal margin. The blood- 
vessels concerned in ciliary inflammation are so deeply 
placed and, in part, so minute that they cannot be seen as 
well as the conjunctival vessels. 

Disregarding the question of localization, quite a dif- 
ference in the colo7' of the two forms of congestion may be 
observed, if one has a good eye for color. The color of a 
conjunctival congestion is yellowish or " brick-red ;" that 
of a ciliary congestion is more bluish, "pink,'' "scarlet/^ 
or "crushed raspberry" (Plates 21 and 34, 6). 

The differences in color and in localization are readily 
explained by the arrangement and distribution of the 
blood-vessels concerned in each form of congestion. 

Conjunctival congestion is due to abnormal distention 
of the conjunctival vessels, barely visible in the normal 
eye on a(;count of their tenuity. The vessels in the 
sclerotic portion of the conjunctiva make their appearance 
at the fornix, and from all sides radiate forward and out- 
ward toward the cornea, breaking up into arborizations as 
they proceed and thereby becoming more and more minute. 
This enlargement furnishes the anatomical explanation of 
the diminution of the intensity of a conjunctival conges- 
tion as it approaches the cornea. As these vessels are 
very superficial, they show the true color of the blood 
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when overfilled, which in thiu layers is a yellowish-red. 
Moreover, the conjunctival vessels can be recognized by 
their mobility with the shifting of the conjunctiva, which 
is but loosely attached to the sclerotic, especially at some 
distance from the cornea. This mobilitv is often of ser- 
vice to clear up any doubts about the nature of such a 
blood-vessel. 

The vessels that are responsible for ciliary or circimi- 
corneal congestion are very different in their arrangement 
and distribution. In the first place, they are situated 
beiiecdh the conjunctiva. They also are but faintly visible 
in the normal eye ; in fact, only the arterioles are visible, 
their accompanying venules becoming manifest only when 
the eye is inflamed. These arterioles proceed from the 
tendons of the recti muscles, either singly or in pairs, 
pursue a very tortuous course in radiating lines to the 
cornea, and suddenly disappear at points several milli- 
meters distant from the corneal margin, by entering the 
sclerotic, in which they ramify, and contribute largely to 
the blood-supply of the ciliary body and iris fciliar}^ re- 
gion). Their points of entrance into the sclerotic are 
often distinctly tinted and plainly visible. They are 
called the anterior ciliary vessels, while those which enter 
the choroid at the back of the eyeball are known as the 
posterior ciliary vessels. The anterior ciliary veSvSels, 
before entering the sclerotic, form ramifications, the 
branches of which anastomose with one another and 
form a dense plexus of capillary loops around the cornea. 
Since both the larger arterial trunks and their more minute 
branches about the cornea lie beneath the conjunctiva, be- 
tween it and the sclerotic,* they do not move with the 
shifting of the conjunctiva, and present a bluish (lilac or 
violaceous) coloration, for the simple reason that the con- 
junctiva acts as a turbid medium, through which the blood 

^ Occasionally a ciliary artery, running from without and below, or 
from without (temporal) inward toward the cornea, is seen lying in part 
within the conjunctiva and movable with it. Such a branch is derived 
from the palpebral arteries. 
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has a bluish tint. If a thin layer of milk is spread over 
a black surface, the milk appears blue, and in a similar 
way the bluish tint which we observe in the ciliary ves- 
sels is formed. 

It must be borne in mind that the superficial con- 
junctival vessels and tlie deeper ones of the episclera 
communicate with each other at the corneal margin, so 
that the conjunctiva receives some of its blood-supply 
from the ciliary region, through certain small branches 
which enter it from the episcleral, pericorneal plexus, and 
which in it (usually in straight lines) run backward 
(anterior conjunctival vessels). This explains why a 
ciliary congestion of some duration gradually produces 
more or less hyperemia of the conjunctival system also, 
resulting in a combination of the two forms of congestion. 
The converse, however, is not true : So long as the cornea 
is not affected a long-continued conjunctival congestion is 
not apt to induce ciliary congestion. 

The cornea possesses the peculiarity that as soon as it 
suffers the least injury from a scratch- wound, the entrance 
of a foreign body, or inflammation from any cause, the 
characteristic uniform circumcorneal congestion immedi- 
ately makes its appearance and thus brings the lesion 
promptly to the surgeon's notice. The injury or inflam- 
mation may be very slight and much time and care may 
be required for its detection ; hence, in every case of 
ciliary congestion the cornea should be subjected to a 
thorough examination. If nothing abnormal is found in 
the cornea by the methods presently to be described in 
detail, the cause of the circumcorneal congestion must be 
sought in irritation or inflammation of the iris or ciliary 
body (iritis, cyclitis). 

The foregoing description applies to general congestions 
affecting the entire area of distribution of each system of 
blood-vessels ; in addition, we have to consider the local 
or circumscribed congestions which occur in both systems 
and which may be limited to a small area. This happens, 
in the case of the conjunctiva, when there is a local^ drcum- 
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scribed lesion — for example, a slight wound or localized in- 
flammation in the form of an eczema-pustule (phlyctenule) — 
instead of a general process affecting the- entire mucous 
membrane, as, for instance, in acute catarrh. Under such 
circumstances the hyperemia, which is superficial and yel- 
loynsh-red in color, is limited to the immediate neighbor- 
hood of the injury or inflammatory center ; or, to be ac- 
curate, to the system of vessels in the affected area. 

In a localized ciliary congestion the appearance is differ- 
ent. The color is darker and more bluish ; the vessels can 
scarcely be made out ; and the color does not disappear 
upon pressure with the finger on the eyelid as readily as 
in conjunctival congestion. Circumscribed ciliary con- 
gestion is caused by inflammation of the sclera, which 
usually is circumscribed, or by a deep wound of long 
standing in the sclera. 

It is this accurate knowledge of the differences between 
the various forms of congestion which enables the practised 
examiner to diagnose a given case with a rapidity which 
astonishes the beginner. For instance, he recognizes con- 
junctival catarrh at a glance by the abnormal color at the 
inner canthus, in the region of the caruncle, plica semi- 
lunaris, and adjoining conjunctiva. In another case, guided 
solely by the ciliary congestion, he promptly locates the 
seat of the inflammation or injury in the cornea, although 
the injured spot is barely visible. He then looks for 
further signs of the morbid process, and in a short time 
the diagnosis is formulated and even the etiology deter- 
mined. For instance, a patient enters the room with the 
characteristic alopecia and red blotches on the forehead, 
along the line of the hair, strongly suggestive of syphilis. 
There is a ciliary congestion in one eye ; on further in- 
spection the pupil is found to be irregular in outline 
(instead of round) from serrations which encroach on the 
papillary border, and in the iris there are yellowish-red, 
thickened areas. The diagnosis of syphilitic iritis is 
reached in less time than it takes to read this example. 
Not to anticipate, however, we will proceed to describe 
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the method of examining that important structure, the 
cornea, which is such a frequent seat of disease. 

Examination of the Cornea. — We determine two 
things : Firs^t, the condition of the surface; and, second, the 
transparency. 

The surface of the normal cornea acts like a small con- 
vex mirror in reflecting a sharply defined, small upright 
imago of objects placed in front of it with the usual dis- 
tortions incident to convex mirrors. Thus the image of 
window-bars reflected from the corneal mirror of a patient 
seated before the surgeon appears slightly bent (convex), 
but clear-out and distinct. This image of the window- 
bars is utilized to tost the condition of the corneal surface, 
by allowing it to fall consecutively on different parts of 
the cornea. The patient is required to follow the uplifted 
finger as it is moved up and down and to either side while 
the surgeon watches the reflection in the coniea and is 
able to detect the slightest inequality in its surface. Such 
slight irregularities are not uncommon, and may be of 
several kinds : 

1. The image in one part of the cornea, without being 
at all distorted, may appear somewhat indistinct; the 
surface is evidently opaque at this point, it looks as if it 
had been breathed upon, and, like a moist window-pane, 
is a poor reflector. Opacities of this kind usually corre- 
spond to inflammatory areas. Opacity of the entire 
cornea indicates either a general inflammation or glau- 
coma. The precise nature of such an opacity will be 
described later ; for the present, suffice it to say that in 
many cases this opacity alone should lead us at least 
to suspect glaucoma, and may point the way to a correct 
diagnosis ; we therefore emphasize the importance of 
noting accurately the reflecting powers of the cornea. 

2. The image of the window-bars may be perfectly 
clear and distinct, but the distortion may be greater than 
normal. It may be limited to a portion of the image, or 
it may be general. In the first case the distorted por- 
tion of the image is usually found to correspond to an 
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area which, although smooth, is either depressed below, 
or elevated above the general level, or presents a plane 
surface. The latter condition is sometimes called a 
facet. 

The distortion may be general. Two conditions are 
possible. Either the entire surface is rough and irregular, 
or beset with numerous facets, as, for instance, after 
repeated ulcerations ; or, more rarely, the general distor- 
tion of the image is due to incorrect curvature of the 
entire cornea, giving it a more or less conical shape, 
a condition termed keratoconus. The image is very 
small at the apex of the cone and increases in width as it 
approaches the corneal margin, where the lateral portions 
of the membrane (between the center and the margin) 
take part in the reflection. Keratoconus is a serious dis- 
turbance to vision ; it is most surely recognized by observ- 
ing the nature of the corneal image — another reason for 
training the eye in the study of corneal changes. 

3. Under certain circumstances opacity may be com- 
bined with irregularity of the surface, as, for example, 
more or less rough depressions from recent ulcers, or 
opaque elevations from imprisoned foreign bodies, or a 
rough prominence due to an epithelial neoplasm. Foreign 
bodies embedded in the cornea are a very common occur- 
rence in practice ; their presence can always be discovered 
by the disturbance they cause in the corneal reflections. 
The following precaution is needful in many cases : Slight 
irregularities of the cornea, such as follow eczema, for in- 
stance, are more easily detected if the flow of tears is 
checked for a moment ; hence, if it is very copious, the 
lids must be held open and the fluid allowed to run oflf, 
before the inspection is begun. 

After the condition of the corneal surface has been de- 
termined in this manner, we proceed to test its trans- 
pareiwy. This is often disturbed in morbid processes, 
notably in inflammations. Colorless blood-corpuscles in- 
vading the corneal tissue produce a general or local 
opacity, ranging, according to the kind and degree of in- 

3 
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itaiuiuatiou, fn>in an almost imperceptible, bluish-gray film 
ti) complete opacity, grayish-white, or, if the iiifiammation 
18 purulent, even distinctly yellow in color. The eye 
slioukl be cart^fully trained to recognize the slightest 
degree of yellowish discoloration, as it indicates that the 
disease has assumed a distinctly purulent character and 
the prognosis is proportionately grave. The yellow color 
of such an infiltration can be seen better by daylight than 
by artificial light. 

Other colorations of a more reddish hue on a gray back- 
gi'ound sometimes o(»cur in the cornea. Newly formed 
bloinl- vessels enter the inflammatory area from the corneal 
nmi\i^in and form a delicate plexus which produces a faint 
reddish shinni. Usually at least the larger branches can 
be seen with the naked eye. 

Another form of ojwicity, with or without blood-vessels, 
is mxKluoeil by the scars left by former infiltrations which 
eudeil in uK^nition. Sometimes these cicatricial opacities 
k\i\) distinctly whitish or grayish- white, so that we speak 
of white s}K)ts or leukomata. When the dots are not very 
pi\>nouncHKl their grayish color is so like that of a recent 
iutiltratiou that a beginner finds it difficult to distinguish 
between the two forms; not so the experienced practi- 
tioner, hi>wever, for he knows that a recent inflammatory 
hiJiltratioHy whetlier it is localized or diffuse, always has a 
(lull {iurjiury whereas an old macula possesses a good reflect- 
lay fiurjace. Once more the value of studying the reflect- 
ing pri>porties of the cornea is exemplified, since it is im- 
portuiit to U' able to distinguish between an old opacity 
and a recent corneal inflammation. Opacities of long 
htunding UhUally have a bluish tint, but the surest way to 
iwvuaizc ihem is by their smooth surface. 

\\ ith the givwth of accident-insurance the ability to 

vU'U'iuuue tile a</e of a corneal opacity becomes more and 

luorv deftlruble. It frequently happens that holders of 

ivvldent-iufiiumuee jH>licies attempt to ascribe to a recent 

.cv ivieut ua oj>uoity which has existed for some time, in 

.Jv '»vp< '^►t' v>btuiuing damages for it along with the recent 
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overlooked. A narrow, yellowish band, or mere line 
the lowest portion of tlie anterior cbamber, indicates the 
presence of pus ami is considered a serious symptom. The 
phenomenon is called kifpopyon.. Foreign bodies are oc- 
casionally met with in the anterior chamber. 

Pathologic (liscolorationsof the iris — in inflammation, for 
instance — can be seen much better by daylight than by 
artificial tight, which is always more or less yellow. The 
normal color of the two eyes must be compared, as the 
color of the two iridea may differ in health, although 
rarely. 

Comparison of the two pupils in i-espect to size, shape, 
and reaction to light is of the highest importance. As in 
well known, difference in the size of tlie two pnpils may 
be a very grave symptom, indicating disease which may 
involve much more than the eye alone ; for example, paresis 
or tabes. 

The size of the pupil is also affected by light and eon- 
vergenco. A preliminary esaminatioa may be made by 
niternately illuminating and shading the eye with the. 
band ; hut in most cases this must be supplemented by atl^ 
examination with artificial light. To obtain a correct idea 
of the shape of the pupils they must be examined 
dark room. 

Abnormal coloration of the pupil, crystalline lens, and 
vitreous body is beat seen by daylight. Bluish-gray or 
grayish-white dots and streaks in the pupillary region in- 
dicate cataract. In elderly people a slight, grayish filmi- 
ness is sometimes observed, apiwrently in the depths of 
the lens, which has often led inexperienced men to diagnose 
cataract; the phenomenon is produceil by the increased 
reflecting power of the lens, dne to the sclerosis of age. 
Cataract cannot positively be said to exist unless examina- 
tion with artificial light, in the manner to be described, 
reveals distinct opacities in the substance of the lens. 

Finally, the appearances in the deepest portion of the 
eye, the vitreous body, are noted in the examination by 
daylight. Every shade of yellow, red, brown, gray, 
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blue may be seen reflected in its substance. These re- 
flections are often of grave significance, as, for example, in 
the condition shown in Plate 43, a, where they indicate the 
presence of a very malignant tumor on the retina. Similar 
clinical appearances may be due to inflammatory exudates 
in the vitreous bwly or to severe hemorrhages, in which 
case the color of the blood is more or less pronounced. 

So much for the examination of the eye by daylight. 
We may conclude it by testing the 

3. Tension of the Eyeball. 

The degree of intraocular pressure is tested with the 
finger-tips, just as we test the consistency or fluctuation 
of a tumor. The patient is told to look straight before 
him or very slightly downward, so that the tips of the 
two index-fingers can be placed close together on the 
upper lid, over the region between the upper margin of 
the cornea and the equator of the eyeball. Gentle press- 
ure 18 exerted alternately with each finger, the other pre- 
venting the globe from rolling or moving to one side. 
The arms should be held in an easy and perfectly sym- 
metrical position, so that the muscular tension is the same 
in both arms, and to do this the operator must stand in 
front of the patient, not to one side. For similar reasons 
it is better to use the two index -fingers, instead of the 
index and middle fingers of the same hand. 

The patient must be careful to avoid extreme down- 
ward, rotation of the eyeball, as it might have the effect 
of raising the tension by increasing the pressure of the 
external eye-muscles. In rotating the globe downward 
the inferior rectus and superior oblique exert a direct 
pressure upon it, and the elevators (superior rectus and 
inferior oblique) do likewise, because they arc put on the 
stretch and thereby brought into close contact with the 
eye. Slight as it is, this increase in the tension is enough 
to affect the accuracy of the test. 

It is not possible to obtain trustworthy results in 
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patients who during tiie exaiuiuation tiglitly dose the 
lids, especially in screaming children. By persuafiive and 
earefiil examination it is usually possible to accomplish 
the end in the case of an adult, even when the eyeball is 
Hensitive to the f«uch. With children it is difTerent, and 
in cases of suspected increased intraocular tension narcosis 
may be needed before the examination is satisfactory. 

The Wginner will do well to practise this important 
part of the examination as much aw possible on normal 
eyes, so as to become thitroiighly familiar with the resist- 
ance of a normal eyeball. 

Thix method nf estimating intraocular tensioD with the fingers is. of 
COOrSB, not vorr accurate, dependine', as it nepeBsarily does, on the Hiib- 
jective feeling of the suTgeoii, which is largeSy a matter of experience. 
When the tension ia exceaiiivel; high or excessively low there can, of 
conrse, be no doiiht that tbe eye Ih abnormal ; but alight departures from 
the normal are not always so easy of detection, eapecially as there are 
individnal variations within physiologic limita. Thus the eyea iu youth 
are usually less resistant to the touch than in old age, when the eclera 
haa beoorae rigid. Here again "practice makes perfect," and the ei- 
pericnced can, as a rule, dispense with tbe inBtrumcnts that have been 
devised to meaanre intraocolar tenHion, escept in vtry unusual caaes. 
These instruments, called (snomslerB, have their fallacies; some are very 
complicated and it is not always convenient to nse them. According to 
my oiperience, Matiakow's instTiiinent is moat EatiBfiictory : it is easy 
to manipnlata and gives good results. The iOHtnioient can be obtained 
from Paul Schultie, Univ.-Mecbaniker, Dorpat. 

The ideal way to express the tension would be by the 
number of millimeters iu u column of mercury correspond- 
ing to the intraocular pressure in each case. Instead, 
however, as the tension is tested with the finger-tips, we 
designate increased resistance by T ^ 1 , T + 2, T + a, and 
decreased resistance by T — 1,T — 2, T — 3, whcreT-t-3 
denotes that the finger is unable to produce any appreciable 
depression in the eyeball, and T — 3, that the finger feels 
no resistance whatever — the globe is "as soft as mush." 

The examination is now continued either by artificial 
light or the examiner proceeds to the functional testing 
of the eye. The choice will depend on whether the em- 
ployment of the latter is necwssary, or even possible. If, 
on account of spasm in the lids, tears, violent pain, or 
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serious injury, it is impossible to test the acuteness of 
vision, it must, of course, be postponed. In medicolegal 
cases, however, it is advisable to test the vision of each 
eye if it is at all possible. Holders of accident-insurance 
policies do not, as a rule, malinger at the first examina- 
tion, though they may do so later on, and it is often very 
useful (in such cases) to know in time the acuteness of 
vision of the uninjured eye. 

The functional test is also called the subjective cxaminei' 
tion, as distinguished from the objeciive, with which we 
have been dealing so far, because the examiner relies on 
the data obtained from the patient. If it is decided to 
apply this test, the first step consists in 

3. Testing Acuteness of Vision. 

The test is first applied to each eye separately ; later, to 
both at once. 

It is well to form the habit of examining the right eye 
first, and to preserve the same order in writing the history 
as it makes it easier to understand at any future readinir. 
As the acuteness of vision is usually tested for the purpose 
of correcting errors of refraction, myopia, hypermetropia 
or astigmatism, a set of lenses should be at hand. 

The first requisite is a good light, to insure sufficient 
illumination of the signs — usually letters — by the readinij 
of which the acuteness of vision is determined. The 
type-card is therefore hung in a strong light opposite or 
next to a window. If the examiner is able to discern 
with ease the letters which correspond to his own visual 
power the light is sufficiently strong. This control-test 
should never be omitted, as any diminution of the light 
affects the visual acuity unfavorably. As Schvveigger 
aptly says, the improvement in a i)atient's eyesight which 
we observe at successive examinations is very often an 
improvement in the weather rather than in the disease 
If, therefore, the daylight is not strong enough to illumi- 
nate the type-card properly, artificial light must l)e used 
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The source of liglit may be the same as that used for 
ophthalmoscopic esanii nation later on, care being taken 
protect the patient's eyes with a shade, so that the light' 
lalle only on the type-card. 

A transparent type-canl may also be employed to ineure 
a good illuniinatioti of the test-letters. The card is fastened 
to the window and a mirror is placed opposite at the 
proper distance, the patient reading the letters as they are 
reflected in the mirror. This arrangement has the ad- 
vantage of enabling the examiner to staad near the patient 
and the ty|)e-eartl at the same time, so as to point to the 
letters ho is to n^ad. In a small room tJie necessary dis- 
tance from patient to type-card can best be obtained L 
this device. The test can, of course, also be made by ha' 
ing the patient read the marks reflected in a mirror ft 
an ordinary chart under good illumination. 

The test for aeuteness of vision is based on the follow- 
ing considerations : Suppose we were to test the vision by 
the simplest jiossiblc means, by asking the patient to tell, 
for instance, how many fingers we had stretched out on 
the background of our black coat. A normal eye would 
be able to distingui.'^h such large objects at a great distance ; 
in fact, we nhould have to move away .50 meters before the 
fingers would appear indistinct. This would lie the limit ; 
at a greater distance than oO meters a person with normal 
eyes could no longer recognize the fingers with certainty. 
Now, if another person were unable to count the same fin- 
gers when placed more tlian 20 meterw away, that person 
would possess only half the visual power, or ^|, because 
the object to be i)erceive<l hy liim would have to be brought 
nearer by one-half the distance. If the distance had to be 
reduced to 10 meters, to enable a person to «iunt the 
fingers, his vision would evidently be equal to one-fifth 
tlie normal, or ^ ; and at 5 meters the visual acuity 
would be X, or ^. The aeuien^s of vision can therefore 
be rxpressta by a fracUon in vhieh the numerator indicates 
the g?-eate«i didaiice at whieJi Hie person examined is able\ 
to repoffiiiif an olgeel, and Ute denominator the greatest dia^ 
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Uince at which a myi^mal eye can recognize the same object — 
in other words, the normal distance for that object. For 
the outstretched fingers this distance is 50 meters. Nor- 
mal vision is therefore represented by f J, or 1 ; abnormal 
vision, by some fraction of 1. 

Now, if we were actually to adopt this j)lan of testing 
the acuteness of vision we should find this rnnninj>: back- 
ward and forward with outstretched fingers over a distance 
of 50 meters rather troublesome. Therefore, instead of 
varying the distance from the patient to the object, we 
vary the size of the object. We use test-objects of vary- 
ing normal distances. Suppose, for instance, we choose 5 
meters once for all as the distance for applying tlie test; 
it is evident that an object 10 times smaller than the 
outstretched fingers will have to be used as the standard. 
Such an object would be, for instance, a letter 7.5 nmi. in 
height. Letters of this size can just be discerned by a 
normal eye at a distance of 5 meters; their normal dis- 
tance, therefore, is 5 meters ; and we place the number 5 
over a row of letters of this size which form the lowest 
line on the type-card. 

In the next line above, the letters are twice as large ; a 
normal eye should therefore be able to read tliem at twice 
the distance, or 10 meters. This row of letters is desig- 
nated by the number 10, w^iich is their normal distance. 
If no smaller letters than these can be discerned, vision is 
1, or, keeping the same fraction, f'^^. 

The letters in the third row are three times as large as 
those in the first row (which are 7.5 mm. high) ; a normal 
eye should therefore be able to read them at three times 
the distance, or 15 meters. This row is marked 15, its 
normal distance. If an individual cannot read any let- 
ters smaller than these, his vision is evidently ^, or, keep- 
ing the same fraction, y\. 

The letters in the fourth row are four times as large 
as those in the first row, and are designated by their 
normal distance, 20 meters. If these letters, which a 
normal eye can read at four times the distance, or 20 
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meters, are the smallest that can be discerned, vision is 
evidently i, or 3^. 

The letters in the fifth row are six times as large as 
those in the first row, and above them is a single large 
letter, ten times as large as the first, which correspond 
respectively to visions of ^ (or -A) and -^ (or A^). The 
normal distance at which the sixth row should be read in 
6x5, or 30, and it is accordingly marked 30; similarly, 
the large, single letter at the top is marked 50. The large- 
letter test is equivalent to the finger-test. 

Now we can measure visual acuities ranging from 
(or i) to -^ (or ^) without changing the position of tl 
type-card, which remains fixed at a distance of 5 meters. 
Or, the type-card may be fixed at a distance of 10 meters, 
in which case the readings would be ^=1, |g~§, ^=i, 
1^^=^, according to the letters the patient is able to read. 

It appears therefore that the numerator in the fraction 
corresponds to the distance in meters of the patient from the 
type-card, and the denominator corresponds to the distance 
at which the type should be read normally. Example : The 
distance of the patient from the card is 5 meters; if the 
type marked 15 is discerned the vision is ^, or ^. 

A simpler way of stating the rule is : Above the line 
put the distance that suits the patient; below the line, the 
distance that suits the normal eye. 

In the example given above, the patient reads the type 
which a normal eye discerns at 15 meters, at no greater 
distance than 5 meters — that is, at a distance equal to ^ 
the normal distance ; hence his visual acuity is only ^. 

This extremely practical system of testing the acuteness 
of vision we owe to Snellen, and his type-cards, which we 
have just described (and which can be bought in any 
bookstore), are now universally used ; at least his system 
is always followed, whether his own type-cards or others 
constructed on the same principle by other authors be 
used. Some type-cards are designed for even smaller 
fractions, or decimals are substituted for common frac- 
tjonsj etc. 
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In testing the accommodation for the purpose of select- 
ing glasses, etc., consecutive texts in varying sizes of type 
are substituted for the letters. The type-cards (after 
Snellen) are provided with these texts, which are compiled 
on the same principle as the letters. 

The forepoinp description has been made as easy as possible, and differs 
somewhat from that nsually given, which reads simply: Acuteness of 
vision is determined by finding the smallest subtended angle in which 
the eye can recognize the shape of a given object. For objects at the 
same distance this angle is assumed proportional to the size of the object, 
which is snflSciently accurate for small angles. For larger angles the size 
of the object mimt he taken an equal to tmce the tangent of half the angle. 
Hence the respective letters on the type-card are not exactly 3, or 5, or 
10 times as larpe as the letters which are 7.5 mm. long, but only approxi- 
mately. In order to express the visual angle in commensurable terms a 
conventional unit -has been selected. For this purpose an angle of 5' 
(minutes^ is taken for the recognition of letters the thickness of which is 

one-fifth the height. In the formula ^=-t). ^ stands for the distance at 

which the letter can be distinctly recognized; D, for the distance at 
which the letter subtends an angle of 5' (minutes) ; and V, the visual 
acuity. 

The angle 5' is arbitrary ; it corresponds to the average normal vision. 
Many persons see quite clearly at a smaller visual angle ; thus, the letters 
numbered 5 may be discerned at a distance of -7.5, or even 10 meters. 
Such persons would possess a vision equal to 1^ and double the normal 
respectively. 

It is important to observe the following precaution in 
testing the acuteness of vision. When, in the examina- 
tion of the right eye, for instance, the left eye is to be ex- 
cluded from the visual field, it must not be covered with 
the hand or fingers, except possibly with the hollow of the 
hand, so that the eye can remain open. It is better to use 
a pair of testing spectacles in which the left lens is re- 
placed by a disk of tin or pasteboard, which cuts off the 
view without closing the eye. Pressure on the eye with 
the hand or finger, even for a short time, disturbs vision 
by altering the normal outline of the cornea, so that the 
acuteness of vision obtained is incorrect. Any one can 
convince himself of the truth of this statement by press- 
ing upon his eye for a short time. 

Now, suppose the right eye, for example, is to be tested. 
We £rst note the visual acuity without glasses — in other 
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words, the uncorrected vision. If this is found to be less 
than 1, the effect of concave or convex lenses of varying 
strengths is tried. The weakest concave or strongest 
convex lens that produ(^es the best vision indicates the 
degree of subjective myopia or apparent hypermetropia. 
If spherical glasses fail to bring the vision up to 1, 
cylindrical glasses must be tried. Cylindrical lenses, 
plus or minus 1 (or even other cylindrical lenses), are 
held in front of the eye, in a horizontal, vortical, or either 
of the two oblique directions, to see whether a combina- 
tion of spherical and cylindrical lenses, or cylindrical 
lenses alone, produce the best vision. The direction of 
the axis of the cylinder is best recorded as follows : Axis 
vertical, or A. v. or, simply, || ; Axis horizontal, or A. h. 
or = ; axis x degrees temporal or nasal above — /. c, the 
upper end of the axis deviates x degrees from the perpen- 
dicular to the temporal or nasal side. 

The notes of the test for visual acuity would then read 
something like this : 

R. ^ — 1.5 sph. j^-^ o cyl. — 0.75 || V --- 1. 
L. ^. No improvement with glasses. 

[Ordinarily, in this country, this record would be as 
follows : R. E. V ^ /^ without correction ; with — 1.5 D 
sph., o — 0.75 D cyl., axis 90° V -- | or 1 . L. E. V 
= A^ ; no improvement with glasses. — Ed.] 

In this patient's left eye we may have noticed a central 
corneal opacity, which explains the low visual acuity of 
^j or we may find, in another case, upon continuing the 
examination, that the amblyopia is caused by disease in 
the fundus. 

In the above record of the right eye (R.) the uncorrected 
vision is 4- ; with a spherical lens the visual power is raised 
to ^; and finally the effect of the cylindrical lens is to 
bring the vision up to 1. 

Ophthalmologists have their own system of numbering 
spectacle-lenses. Ordinarily a lens is designated by its 
focal length ; but spectacle-lenses are nunvVi^T^^ ^o^cycvi^w'^ 
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to their refractive power. A lens of 1 meter focus is 
taken as the unit, and, with the exception of lenses 0.5 
and 0.75, all others are multiples of the meter-lens^ or 
diopter, as it is also called. A lens of 2 D therefore has 
a refractive power twice as great as a lens of 1 D, and 
consequently half the focal length, or 0.5 meter ; a lens of 
3 D has three times the refractive power and one-third 
the focal length of a lens of 1 D (meter-lens or ml), 
etc., for the refractive power of a lens is the inverse of its 
focal length. The smaller the focal length the greater the 
refractive power. 

To find the focal length of a lens in the dioptric system 
divide 100 by the number of diopters. Thus, the focal 
length of a lens of 3 D is ^^^ =33.3 cm.; that of a lens 
of 8 D, 12.5 cm. To find the number of diopters for a 
given focal length — 10 cm., for example — divide 100 by 
the number of cm. in the focal length : ^^- = 10 D ; for 
20 cm. the number of diopters is 5, etc. 

In the old svstem a lens of 1 inch focus was the unit, 
and all the lenses in use were fractions of this unit. No. 
^ had a focal distance of 2 inches ; No. \, a focal distance 
of 3 inches, etc. The number of the lens gave the focal 
distance (more correctly, the radius of curvature) and the 
refractive power at the same time, and consequently took 
the form of a fraction. The diopter (Ml) corresponds to 
lens -^-^ in the old system. To change from the new sys- 
tem to the old, divide the number 40 by the number of 
diopters ; to change from the old system to the new, divide 
the same number (40) by the denominator of the fraction. 
For example, a lens of 2 I), new system, is No. 2V in the 
old ; lens No. ^, old system, corresponds to a lens of 5 D 
in the new system. The lenses in the two systems are 
practically the same, the nomenclature only being different. 

The refractive power of the eye, as determined with 

spectacle-lenses by the so-called subjective test, is not 

always quite accurate, because accommodation conies into 

j)lay, whereby myopia may be exaggerated or hyper- 

metropia diminished. Absolutely correct results can be 
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obtained only by objective examination with the ophthal- 
moscope, or by the Schmidt-Rimpler method, or with the 
shadow-test.^ 

After the acuteness of vision has been ascertained the 
examination is continued by artificial light in a dark 
room, the first vStep being 

4. Examination with Lateral Illumination. 

This part of the examination is important on account 
of the information it affords as to the condition of the ante- 
rior segment of the eyeball, which cannot be obtained at 
all, or but imperfectly, in any other way, especially if a 
good corneal loupe is employed. 

The lamp is placed on a table to the right and a little in 
front of the surgeon, who sits facing the patient. With a 
convex lens of 15-20 D, which is found in the ophthal- 
moscope-case, the light is thrown into the eye under ob- 
servation so as to focus on the parts which it is desired to 
examine with special care. The rays collected by the 
lens form a small brilliant image of the flame of the lamp 
at this point. The parts of the cornea, iris, etc., illumi- 
nated in this way are thus brought into a bright light and 
stand out in strong relief against the dark ba(3kground of • 
their surroundings. Suppose, for example, the iris to be 
discolored, so that a gray opacity in the overlying cornea 
cannot be seen ; if only the cornea is illuminated, the iris, 
being in shadow, forms a good background for the opacities 
in the cornea and they at once become visible. Or, if the 
cornea is left in shadow and the iris only illuminated, any 
changes in the latter and in the pupil can be seen. The 
most minute alterations in the cornea, iris, and crystalline 
lens, which would escape detection in the strongest day- 
light, can be discerned by this method. 

To obtain the best results with lateral illumination a 
loupe is necessary. HaHnacMs spherical loupe is the 

> For a full description of the objective methods of testing the refract- 
ing power of the eye, see the author's Ailas and Epitome of Ophthalmoscopy, 
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best, as it covers a fairly large field. The loupe is held ia 
the left hand, the right manipulating the illuminating- 
lens. The proper cooperation of the two lenses, on which 
the success of the method largely depends, is no easy 
matter to accomplish and requires a great deal of practice. 
Among other things, this method enables us to locate 
accurately certain minute depositions on the posterior 
surface of the cornea which occur in iritis and in cyclitis, 
and which cannot be detected in any other way. Similar 
small gray dots occur in the crystalline lens ; but they can 
readily be distinguished from the former with the aid of 
a loupe. For when the depositions on the cornea are 
clear and distinct, the crystalline lens must be out of focus ; 
and, on the other hand, to make a close examination of 
the lens the loupe must be held nearer the eye, whereupon 
the cornea necessarily disappears from the field. (Hence, 
if depositions on the cornea and grayish dots in the pupil 
are present at the same time, we can study the two condi- 
tions separately, which may be of great value.) If even 
by using the loupe the surgeon finds it difficult to see the 
depositions on the cornea, let him move his head to and 
fro (after he has focussed the cornea with a strong light 
shining on it), and the spots will be seen to follow the 
motions of the head and become perfectly distinct. Some- 
times it is difficult to distinguish the depositions from 
minute dots on the anterior surface of the cornea. In 
that case a few particles of calomel are applied to the 
cornea with a cameFs-hair brush. The patient will not 
be inconvenienced if only a very little calomel is applied, 
which can be accomplished by tapping the brush with the 
finger after it has been dipped in the calomel. Now the 
dots on the anterior surface of the cornea can easily be 
seen distinct from those on the posterior surface, especially 
if the surgeon moves his head from side to side as before, 
or the particles of exilomel are put in motion by the act of 
winking. 

For detecting objects lying in different planes in the 
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cornea and anterior chamber a binocular loupe is very sat- 
isfactory. Berger's loupe, with moderate magnification 
(10 and 13 diopters), gives a good visual field and instruc- 
tive stereoscopic vision, while the lateral illumination is 
satisfactorily shut off. A considerably greater magnifica- 
tion can be obtained with Zeiss^s electric binocular loupe. 
These loupes are also useful for detecting delicate changes 
in the cornea, etc. [The binocular magnifiers of Hess 
and E. Treacher Collins are useful instruments in these 
examinations. — Ed .] 

If the pupil can be dilated, it is possible with lateral 
illumination to look into the vitreous body. The light 
must enter the eye as nearly as possible in perpendicular 
lines, and the surgeon, standing close to the lamp, directs 
his gaze along the entering beam of light. In this way 
foreign bodies, hemorrhages, neoplasms, and detachments 
of the retina in the anterior portion of the vitreous can be 
detected and their color studied. 

The next procedure is the 

5. Examination by Transmitted Light. 

This important part of the examination serves to con- 
firm and show even more clearly some of the results ob- 
tained by lateral illumination. It also reveals the faintest 
reaction of the pupil to light. For the rest, its chief 
object is to detect opacities in the refracting media, the 
cornea, lens, and vitreous body. 

The lamp being placed a little behind and to one side 
of the patient, the surgeon throws the reflection of the 
lamp into the eye by means of the ophthalmoscope, illu- 
minating the pupil so that it appears bright red against 
the dark background of the eye, which is in shadow. 
The pupil contracts as soon as the light strikes it, unless 
there is pupillary paralysis from any cause. By noting 
the character of the beam of light as it emerges from the 
pupil, after being reflected from the fundus, we can detect 

4 
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any opacities there may be in the pupillary area, manifest- 
ing themselves as more or less intense shadows which 
intercept the light — especially if they are located in the 
cornea, lens, or vitreous body. Opacities due to cataract 
are brought out very distinctly in this way (see Plate 
38, by c), particularly the fainter opacities of lamellar 
cataract, which often occur in a rudimentary form only. 
Opacities in the anterior or posterior poles of the crystal- 
line lens can also be seen, whether the nucleus be clear or 
opaque. If the patient, while the pupil-area is steadily 
illuminated, is directed to look up or to one side, an 
opacity in the anterior pole will move with the pupil, in 
the center of which it remains fixed. An opacity in the 
posterior pole, on the contrary, remains stationary, and 
appears to move downward when the gaze is directed 
upward, because the pupil moves upward in front of it. 
A posterior opacity from pigmentary degeneration of the 
retina can be distinctly seen only by transmitted light. ,It 
always lies close to tne corneal reflex. 

Abnormalities in the vitreous, such as foreign bodies, 
hemorrhages, exudates, and shreds, are also seen most dis- 
tinctly with simple transillumination. Exudates and 
shreds are identified by their mobility, the patient being 
instructed to rotate the eye rapidly to the right and left 
and upward and downward during the illumination. 
After the eye has returned to a position of rest the dark 
shadows thrown by the shreds continue to move about and 
are thereby distinguished from lenticular opacities. Small 
shreds are more easily detected if a plane mirror is used 
for the transillumination. 

For the detection of movable foreign bodies within the 
vitreous the maneuver of having the patient rotate the 
eye rapidly in various directions may also be necessary. 
Sometimes a small splinter is lodged in the lower portion 
of the vitreous, and, if the eye is rotated rapidly from 
below upward, the splinter will be tossed up for an instant 
and become distinctly visible. For an examination of this 
kind a strongly concave ophthalmoscope is better, because 
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it also shows characteristic reflexes in the foreign bodies ; 
in other words, we then have a combination of transillu- 
mination and direct inspection of the erect image. 

Examination with transmitted light is particularly use- 
ful in many cases of separation of the retina. The ex- 
aminer must look in the eye from various directions and 
especially in that direction which corresponds to a defect 
in the visual field, if such a defect is present. Wherever 
there is a retinal separation the amount of reflected light 
is diminished, and the pupil, instead of the usual beautiful 
red color, has a characteristic grayish-red dull tone, the 
gray color being intensified in proportion to the degree of 
opacity that has developed in the separated portion of the 
retina. In many cases the blood-vessels of the separated 
retina are seen as black lines in the area of this abnormal 
reflex, and as, owing to the displacement of the retina, an 
erect image is formed in front, folds of the retina, etc., 
may be seen at the same time. If there is a tumor forcing 
the retina forward, the details of the neoplasm may be 
seen as dark or red spots. [If a tumor is suspected, the 
transillumination should be tested with a Sachs or Wurde- 
mann's lamp. — Ed.] 

To study minute changes in the cornea, anterior cham- 
ber, and iris a strong convex lens may be used with ad- 
vantage in the examination by transmitted light. The 
delicate blood-vessels, which often persist for some time 
in the cornea after parenchymatous keratitis, are best seen 
with a " loupe-mirror ;'' they appear as fine, dark lines 
against the red background of the pupil, which has pre- 
viously been dilated, if possible. Deposits on the pos- 
terior layer of the cornea also become visible. In these 
examinations a strong convex lens, such as is used under 
certain circumstances in the later stages of ophthalmos- 
copic examination, is fixed behind the sight-hole of the 
ophthalmoscope, and the surgeon approaches so close 
to the eye under examination that its cornea lies within the 
focal distance of this convex lens. The lens need not be 
very powerful (+6 or +8 D), or a lens of -V 15i \^ \si 
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^ 18 D wnll answer if the ophthalmoscope happens to 

contain such a one. . . . 

[An ophthalmoscope shouhl always be provided with a 
^Ifi or +20 Dlens in its series. Examination ot the 
transparent meiHa with such a lens is most important, 
particularly in the studv of late corneal lesions.— iliD. J 

When the examination by means of transmitted illu- 
mination has been completed, and not till then, wepro- 
ceed to the ophthalmoscopic examination proper, b^in- 
ning with 

6. Examination with the Inverted Imase, 

which is followed by 

7. Examination with the Upri:rht Image. 

A detailed description of these two methods is found in 
my AilitH ami Epiiome of Ophthalmoscopy, to which ref- 
ertMUje hart been made. 

This ends the examination for most, though not for all, 
patients. It may now be necessary, for instance, to 
measure the 

8. Accommodation. 

lu |irat^tic!e, accommodation is measured by finding the 

iiiun't'.st poiiil, iMpimrimn proximum), at which the small- 

lidl nuilablc} print can bt^ dcciphored. Each eve is first 

|i!rt|t;d siiparatcly, by brinj^in^ \\\v test-type closer and 

rltisiii', uiilil tlu5 It'ltcrs bcconu^ blurred and illegible. 

'Thiri hliiir(iitit rt»a(lin^*-tlirttanc(^ is then measured with a 

\'\\Uu llii- ^'tni iioiiil bciii^' held oppOvsite the sclerocorneal 

iwut-iiun. W'liiin llic aciMMumodation is good, as in young 

\\W\ iw\ ll»»' b!?^t cani can be held very close to the eye, a 

»Uii\"^^i\i»l.v smaller \\\)v must be used as the distance is 

vlu\\i\^i^lu'd. bccaiii^t? iiw^r. print can be read even without 

pvx»^uv iUHH^uUMulaliuh in *'ilit!usion-circles." Thesmall- 

OA V\'^uUl»lo ^>|H» a\\\\\\\\\ therefore be selected for the test. 
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In measuring the accommodation the refractive power 
of the eye must be accurately known, as the formula 

is used in the calculation, in which P and R (punctum 
remotum) are expressed in diopters. The number of 
diopters for P is lound by taking the number of the lens 
whose focal length equals the distance of P from the 
cornea. If^ ^^^ example, the distance from the near point 
to the cornea is lound to be 20 cm., P is expressed by 5 
D, the dumber of the lens which has a focal length of 20 
cm. That we are justified in expressing the distance of 
. the near point from the cornea by the number of a lens 
appears from the following considerations : Suppose the 
case of an emmetropic eye having no power of accommo- 
dation. If an object is placed 20 cm. distant from the 
cornea no distinct image will be formed on the retina, 
since the rays of light will be brought to a focus behind 
the retina, for the shorter the distance of an object from 
a convex lens or a combination of two convex lenses (such 
as is formed in the eye by the cornea and the aqueous 
humor and crystalline lens), the greater the distance from 
the lens to the image on the other side. In order, there- 
fore, to obtain a distinct retinal image of an object 20 cm. 
in front of an eye incapable of accommodation, the niys 
of light coming from the object must be rendered parallel, 
since only parallel rays entering the resting, emmetropic 
eye are collected on the retina. This would be accom- 
plished by holding a lens of 20 cm. focal length close in 
front of the eye, since rays coming from the focal point 
of a convex lens emerge in parallel lines on the other side. 
A distinct image of the object would, therefore, be formed 
on the retina ; and the eye is said to be "adjusted " or ac- 
commodated for such an object by a lens of 20 cm. focal 
length. In other words, an emmetropic eye is accom- 
modated for near objects by a lens whose focal length is 
equal to the distance of the object from t\ve ^^^^ \5cv^ \5?Qak 
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bein^ aj^sumed to be in contact with the cornea. If an 
eye lias the |K)\ver of adjusting itself to a near object with- 
out the aid of such a lens, it does so by increasing the 
refractive power of its crystalline lens, through the act 
called accommodation, by an amount equal to the refrac- 
tive |M)\ver of the artificial lens tliat would be required. 

For an emmetn)pic eye the number of the lens which 
expresses P at the same time gives the value of A. For, 
since the distance of K is intinite, R = OD; hence, in 
the above example, A — 5 D. 

In myopic and hypermetropic eyes, on the other hand, 
R represents a certain numl)er of diopters, corresponding 
to the degree of myopia or hypermetropia present. For 
ametropic eyes, therefore, the refractive power must first 
be ascertained by one of the objective methods before the 
accommodation can be determined. 

For myopic eyes the number of diopters which express 
the degree of myopia must be subtracted from the number 
of diopters which corres])ond to the distance of the near 
point. For example : It' P is found at 8 cm., =-■ 12.5 D, 
and myopia 3 I), then A - 9.5 D. 

For hypermetropic eyes, on the other hand, the number 
of diopters which express the total hypermetropia is added 
to the number of diopters corresponding to P. If, there- 
fore, the near point for an eye of 4 D hypermetropia is 
found at 10 cm., the accommodation is 14 D. 

The exact state of affairs in hypermetropia is as follows : 
In facultative hypermetropia, in which R is virtually behind 
and P in front of the eye, the formula reads : A = P — 
( — R) -' P + R. In absolute hypermetropia, in which 
both P and R lie behind the eye — i, e., both are nega- 
tive — the formula reads : A = — P — ( — R) = R — P; 
or, in other words, A diminivshes the hypermetropia by the 
amount of P. 

To ascertain whether a patient has normal accom- 
modation, it is needful to know the amplitude of accom- 
modation corresponding to his age ; for the range of 
accommodation decreases from year to year, because the 
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elasticity of the lens gradually diminishes. The following 
table supplies this information : 



Table of the Range 



of Accommodation for the Different 
Ages. 



A oro 


Near point 
(P. p.) in 
meters. 


Far point (P. r.) 


Range of accommodation 


Age* 


] 


m meters. 




in diopters. 


10. . 


0.07 




C/) 


14 




15 . . 


. 0.08 




— 


12 




20. . 


. 0.1 






10 




25. . 


. 0.12 






8.5 




30. . 


0.14 




— 


7. 




35. . 


0.18 






5.5 




40. . . 


0.22 




— 


4.5 


Pr. 


45. . . 


0.28 






3.5 


0.5 


50. . 


0.4 






2.5 


1.5 


55 . . . 


0.66 


4 


(H. 0.25) 


1.75 


2.5 (2.25) 


60 . . 


2 


—2 


(H. 0.5 ) 


1.0 


3.5 (3.0) 


65 . . 


—4 


1.3 


(H. 0.75) 


0.5 


4.25 (3.5) 


70 . . . 


—1 


—0.8 


(H. 1.25) 


0.25 


5.0 (3.75) 


75. . . 


—0.5 


—0.57 


(H. 1.75) 





5.75 (4.0) 
6.5 (4.0) 


0. . . 


—0.4 


—0.4 


(H. 2.5) 






We have two reasons for wishing to know the normal 
range of accommodation : First, because it enables us to 
compute the loss of accommodation in disease ; and, 
second, because when the physiologic decrease in the power 
of accommodation has reached a certain point it interferes 
with the power of seeing near objects, a condition termed 
presbyopia. As age advances civilized man is forced to 
resort to the use of convex glasses. As long as vision is 
distinct at a distance of 25-33 cm. — that is, so long as A 
equals 4-3 D — no appreciable inconvenience is noticed ; 
but beyond that point the reading of fine print begins to 
be troublesome, because the book cannot be held close to 
the eye. Either the individual chooses larger and larger 
type and a better light, or gives up fine needlework, or 
the aid of spectacles is invoked to supply the defective 
accommodation. The strength of the glasses must be 
regulated according to the kind of work for which they 
are intended. A cobbler, whose working-diataiAc^ vs^ ^ 
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cm., needs only half as strong glasses as does a draughts- 
man who works at a range of 20 cm. 

In the table presbyopia is assumed to begin when the 
near point has receded to a distance of 25 cm. from the 
cornea; or, in other words, when A begins to be less than 
4 D. The degree of presbyopia and the number of the 
lens necessary to correct it are readily found by subtract- 
ing the existing power of accommodation, expressed in 
diopters, from the working-distance desired. Example : 
Distance desired, 33 cm. (=^ 3 D) ; existing accommoda- 
tion, 2 D ; number of spectacle-lens required, 1 D. 

The foregoing applies to the emmetropic eye, and in 
this connection the following facts must be borne in mind : 
The above table shows that hypermetropic change begins 
at the age of 55, on account of the lessened refractive 
power of the crystalline lens. This tendency of the em- 
metropic eye to become hypermetropic must be taken into 
account when glasses are prescribed, by increasing the 
strength of the lenses in proportion to the degree of 
hyperraetropia present. The necessary correction is in- 
dicated in the column of numbers marked Pr. But if 
cataract is present, the refractive power of the lens is at 
first increased, thereby compensating for the hypermetro- 
pia due to age. For such cases the numbers in the second 
column, or even lower ones, must be used. 

For eyes that were originally hypermetropic the spec- 
tacles prescribed for presbyopia must, of course, be cor- 
rected for the degree of hypermetropia normally present ; 
while for myopic eyes the degree of myopia must be sub- 
tracted from the number of the presbyopia-glasses. Pres- 
byopia makes itself felt later in short-sighted persons than 
in those who possess normal vision. [If the patient is 
astigmatic this refractive defect must be properly neu- 
tralized. — Ed.] 

In measuring normal accommodation, or the decrease in 
accommodation due to disease, the following facts are to 
be remembered : When the accommodation is very slight, 
and the distance of the near point correspondingly great. 
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the patient is unable to read print of any kind, and we 
have to produce' an artificial near point by means of 
convex glasses. If, for example, it is found that the 
patient can read fine print with a 6 D lens at a distance 
of 10 cm., his accommodation is equal to 10 D (the num- 
ber of diopters which are equivalent to 10 cm.) less the 
power of the lens, or 4 D. If the patient is 10 years 
old, his accommodation ought to be 14 D, and he there- 
fore lacks 10 D. 



9. Measuring the Field of Vision. 

In many diseases of the eye and in a number of ner- 
vous affections it is necessary to measure the field of 
vision. Whereas visual acuity depends on the function- 
ating power of the center of the retina only, the limits of 
the field of vision are determined by testing the percep- 
tive powers of the entire surface of the retina, and par- 
ticularly of its peripheral portions. With perfectly good 
visual acuity there may coexist gaps in the field of vision, 
so-called scotomata ; or there may be regular or irregular 
concentric contractions — irregular when the field is con- 
tracted more in one part than in others. One-half of the 
visual field may be wanting, usually on both sides, a con- 
dition termed hemianopsia; or there may be so-called 
homonymous defects, dark areas of the same size and shape 
occupying symmetrical portions of both halves of the 
visual field (for example, absence of the left upper quad- 
rant on both sides). 

The limits of the field of vision can be roughly ascer- 
tained by very simple means, and it is better always to 
make at least such a superficial examination rather than 
omit it altogether because no suitable instrument of pre- 
cision happens to be at hand. 

' The simplest way is the following : The patient, either 
sitting or lying down — for the examination sometimes has 
to be made on a patient in bed — is placed opposite the 
surgeon, at a distance of about 0.5 meter, so that the fe.Qft.% 
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of the two are in parallel planes. The patient is then 
required to fix his left eye, the other being covered, upon 
the surgeon's ri(/ht eye, which is directly opposite. Keep- 
ing his eye steadily fixed on the patient's, the surgeon 
then gradually brings his outstretched fingers nearer and 
nearer to the line joining his own eye and the patient's, in 
a plane midway between them. If, for instance, the right 
hand is extended with two fingers held up, the fingers can 
be seen and counted by indirect vision, without diverting 
the gaze from the patient's face. If the fingers are 
gradually brought nearer to the line of vision, both sur- 
geon and patient can keep them in sight, supposing both 
to possess a normal field of vision ; but if the patient's 
field of vision is small, or much restricted on the temporal 
side, he will not be able to see the fingers until they are 
quite near the connecting line. To make sure that the 
patient really sees the fingers, the surgeon may alternately 
move them and hold them still and ask the patient to tell 
him whether they have moved or not. In this way the sur- 
geon ascertains how far the visual field extends in all 
directions, by comparing it with the limits of his own 
field, although, of course, the result cannot be set down 
in figures. 

In many cases of very defective vision this simple 
method is the only one available, as the patient is unable 
to see any but the coarsest test-objects. 

If the lens is blurred by cataract the flame of a candle 
in a dark room, which is a more intense stimulus to the 
retina, must be used for a test-object. The surgeon 
screens the light with his hand and brings it successively 
into the different regions of the field, and, after removing 
his hand, asks the patient to tell which direction the light 
comes from. This projection-test, as it is called in contra- 
distinction to the ordinary method, may also be performed 
with the ophthalmoscope by throwing on the eye to be 
examined the reflection of the lamp from various direc- 
tions. It forms a very important part of the examination 
in oataractj as it reveals any pathologic changes in the 
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eye-ground which had been obscured by the disease. If, 
for instance, the patient fails to locate the light promptly 
in the upper segment when it is held opposite the upper 
part of the eye, operation for cataract is not advisable, as 
there are probably some detachments in the lower portion 
of the retina. 

In the exact measurement of the visual field the limits 
are accurately noted in angular degrees by means of an 
instrument designed for the purpose. This instrument, 
called a perimeter, also affords a means of testing the 
power to perceive colors {color-sense). The perimeter 
shows us that the normal eye does not distinguish colors 
clearly in the periplieral portions of the field, where black 
and white are still perceptible. The limit for black and 
white forms the outer boundary of the visual field ; next, 
proceeding toward the center, comes the limit for blue. 
The power of recognizing blue therefore extends furthest 
toward the periphery, while the limits for red and green 
lie successively nearer the center. 

In using the perimeter the following rules must be 
borne in mind, or the result will he of no value : 

1. The test-objects must be sufficiently illuminated, as 
in testing the acuity of vision ; white objects must be a 
pure white, and the color of colored objects perfectly clear 
and distinct, not soiled nor faded by use. Hence the test- 
objects are to be made of white or colored paper, about 2 
cm. in diameter, and renewed from time to time ; they are 
then pasted on a small card affixed to a carrier, which can 
be moved on the arc of the perimeter from the periphery 
toward the center. 

2. It is necessary to keep a strict watch on the patient 
to see that his eye remains constantly fixed on the center 
or zero-mark of the perimeter. Unless the patient is 
unusdally intelligent or accustomed to the examination, his 
eye will have a tendency to swerve from the zero-point 
and turn toward the approaching test-object, and he will 
announce that he sees it. It is manifest, however, that 
he has seen it by direct, not by mdix^cl, NmQ»w\ \\\^ 
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statement is therefore worthless, and the test has to 
be applied anew for that meridian. To overcome this 
troublesome and time-consuming tendency on the part 
of the patient the surgeon must take his stand behind the 
perimeter, and face the patient and control him with his 
gaze. 

3. When the color-limits are to be determined the 
patient must not be told the color of the test-object 
beforehand ; but he is to name the color as soon as he 
sees the object. When the white mark is used, however, 
he should be told to pay no attention to the color, but 
to say " Now ^' as soon as he sees anything moving. 

4. The measurement is not to be made while the patient 
is tired ; and should therefore occupy as short a time as 
possible. When the eyes are fatigued the examination is 
apt to show a narrower field than really exists. 

A record-chart (after Forster), with the outline of a 
normal field of vision printed on it, is used to record the 
result of the examination. 

A great variety of perimeters have been devised. The one recom- 
mended and first introduced into practice by Forster is both simple and 
serviceable. It cousists of a semicircle, rotating around a central pivot, 
with a chin-rest at the center of curvature for the su])port pf the patient's, 
chin. A very good instrument, in my opinion, has lately been con- 
structed by Ascher. It possesses the advantage that the field of vision 
can be projected and directly outlined on a real hemisphere, without the 
surgeon's being obliged to give up control of the patient's eyes, as is the 
case with other hemispheres. The hemisphere, which is not very large 
and easy to handle, is made of transparent celluloid. The test-objects 
are moved about on the outside of the hemisphere and the limits of 
the field immediately marked out with soft chalk, the patient holding 
the instrument himself in a comfortable position. [A self- registering 
perimeter — for example, McHardy's — is most useful. — En.] 

Abnormalities in the field of vision are often of great 
significance. Besides indicating fimctional disturbance in 
certain parts of the retina, they may lead to the discovery 
of interruptions in the optic nerve or in any part of the 
visual tract as far as the cerebral cortex in the occipital 
lobe, or of disease of the cortex itself. 

Among eye-affections, separation of the retina from the 
cJwroid is a frequent cause of disturbances in the visual 
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field. Constrictions in the field correspond to the areas 
of separation, a detachment in the upper portion of 
the retina producing a constriction in the lower part of 
the visual field. Pigmentary degeneration of the retina, 
under certain circumstances, produces marked concentric 
constrictions. Disseminated scotomata are found in dif- 
fuse choroiditis; central scotomata in disease of the macula 
lutea, etc. Atrophy of the optic nerve from any cause is 
also followed by constriction of the visual field, more par- 
ticularly of the color-limits, and especially the limit for 
green. Disease of the papillomacular bundle gives rise 
to central scotoma. [Chronic glaucoma also causes scoto- 
mas, especially those which take a sector-like form, radiat- 
ing from the normal blind spot, and which have been 
especially studied by Bjerriim. They may be detected 
in the ordinary manner, or more accurately by means 
of Priestley Smith's or Bardsley's scotometer. — Ed.] 
Obscuration of the same half of each visual field (hemi- 
anopsia) points to a disturbance behind the chiasm, in 
the domain of the right tractus, or in the pathway to the 
right cortex, or in the cortex itself. Speaking generally, 
homonvmous defects in the field of vision indicate disease 
of the opposite hemisphere, at some point posterior to the 
chiasm.^ 

10. Measuring the Light-sense. 

The practice of measuring the light-sense, which is 
necessary in a limited number of cases, was also introduced 
by Forster, who designed a suitable instrument for the 
purpose, the photometer.^ 

Whereas a normal eye can read the letters on a type- 
card even when the light is comparatively poor, there are 
certain diseases in which reading is possible only in a 

* A brief survey of the most important disturbances in the field of 
vision, for clinicians, practising physicians and students, fully described 
and illustrated, will be found in my Angendrztliche Unterrichtungstafeln, 
Magnus Heft v., Breslau, 1893. 

'^ More correctly, " photoptometer," as the term photometer is applied 
to instruments for measuring the intensity of a source of light. 
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good, strong light. These diseases chiefly aflfect, not the 
nervous pathway behind the retina and in the course of 
the optic nerve, but the perceptive layer itself, the special- 
ized epithelium/ whether they originate in the retina or 
are secondary to disease of the choroid. In syphilitic 
choroiditis or in the active stage of simple choroiditis, in 
pigmentary degeneration, or in detachment of the retina, 
the light-sense often diminishes to a hundredth of the 
normal. The same is true in so-called idiopathic night- 
blindness (nyctalopia), the cause of which is probably to 
be sought in the retina, but is not well understood. 

Forster's photometer consists of an oblong box (30 cm. 
long, 22 cm. wide, and 17 cm. high), painted black on the 
insi(le. One of the short sides is pierced by two sight- 
holes for the patient^s eyes, and a third opening, through 
which the interior is illuminated by a standard candle 
enclosed in a case. The size of the opening can be regu- 
lated by means of a shutter and screw. On the opposite 
side of the box are a number of vertical black lines of 
varying thickness on a white background, on which the 
light can be thrown with varying intensity by the aid of 
the shutter. The smaller the opening, and consequently 
the less the amount of light needed to recognize the ver- 
tical lines, the better the light-sense. The size of the 
opening is read off on a scale and the light-sense com- 
puted from \t. If, for example, a patient requires an 
opening 10 times as large as suffices for a normal eye 
to distinguish the marks, his light-sense is 10 times less 
or ^ of the normal. 

It is an essential condition of trustworthy results that 
the patient's eyes be thoroughly rested and accustomed to 
the dim light. He should therefore be in a dark room 
at least ten minutes before the examination is begini. 
[The light-sense may also be tested with gray letters on a 
white ground, for example, with Bjerrum's card or with 
De Wecker's photometric types. — Ed.] 
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II. Testing the Color-sense. 

It has been found that among men from 4 to 5 per cent, 
are color-blind, although among women the percentage is 
almost zero. As the most usual form is red-green color- 
blindness, which disqualifies a man for service as a sailor 
or railroad employee, it is necessary to test with scien- 
tific accuracy the power of perceiving color. Many color- 
blind persons have learned by practice to conceal their 
infirmity, and are able to name any given color correctly 
without really seeing it; hence certain precautions are 
needful in making an accurate test of the color-sense. 
If, for example, a color-blind person is given a red and 
a green object he will, as a rule, be able to distinguish 
between them by the difference in the amount of light 
they reflect; but if the confusion- colors are added he will 
find it very difficult, if not impossible, to pick out the 
required color. As red and green appear to a color- 
blind person like shades of gray, yellow, and blue, he 
is apt to confuse them with those shades. The follow- 
ing methods of examination are employed : 

1. A large number of variously colored skeins, about 
as large as the little finger, are prepared, comprising the 
colors of the spectrum and numerous shades of gray, brown, 
and rose. The yarns being heaped up before the subject 
in a confused mass, a light-green test-skein is first laid 
down beside them in good daylight, on a colorless back- 
ground (such as a black table). If the subject under ex- 
amination is blind for red and green he will choose some 
confusion-colors [/. e., with or without the greens — grays, 
drabs, stone-colors, fawns, pinks, yellows]. Next a rose 
skein is laid on the table : A person with red-green blind- 
ness will now choose blue shades, because he does not see 
the red in the rose skein ; while one who is blind for blue 
and yellow will choose red skeins, because he does not see 
the blue in the rose. This method was first proposed by 
Seebeck and more fully developed by Holmgren ; but it 
fails to detect many cases of color-blindness in individuals 
who have trained themselves to recogmze coW^, 
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2. The so-called tissue-paper eontrast-test may be used. 
If a black or gray letter, on a colored background, is 
covered with tissue-paper, it appears to have the comple- 
niental color of the background ; green, for example, if the 
background is bright red. The greenish tint, however, is 
very delicate and cannot be perceived by a color-blind 
person. The thickness of the tissue-paper must be ac- 
curately regulated, and none but an expert can be trusted 
to perform the test. [This test is not of much practical 
value. — Ed.] Pfluger's tablets for the detection of color- 
blindness are constructed on this principle. 

3. Another method of detecting color-blindness consists 
in the use of colored figures on a colored background, con- 
fusion-colors being used for both figures and background, 
and the shape of the figures obscured as nmch as possible 
by a mosaic arrangement of dots, so that only the color can 
be plainly perceived. The dots forming the figures must 
be of the same color as the background. Stilling has 
utilized this method in his " pseudoisochromatic plates 
for the detection of color-blindness.'* The test is a delicate 
one and quite simple in its application, so that it need not 
be performed by an expert. By its aid we can detect any 
diminution in the color-sense for a particular color, as well 
as total color-blindness. The plates also contain figures 
for the detection of persons who pretend color-blindness. 
They are to be commended for the accurate determination 
of disturbances of the color-sense. 

For testing the quantitative color-sense in railroad em- 
l)l()yes and sailors the best method consists in the use of 
sheets of colored paper which the candidate is required to 
identify at a certain distance; or illuminated colored glasses 
may be used (lantern test). 

la. Examination for Disturbances of Mobility. 

In paralysis of the eye-muscles the ordinary test of 
requiring the patient to look up and down and to either side 
js not sufficiently accurate, and must be supplemented by 
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a careful study of the double images wliieli occur. Ob- 
viously, if the left abdticens, for in^tunce, i^ completely 
paralyzed, it is easy enough to dcmonstnite tlmt the left 
eye fiiils to move to the left when the imtient is told to 
fix au object held in front of him and a little to the left 
side. In this case there will also be a deviation of the eye 
toward the nasal side, because the internal rectus prejHin- 
derates {convergent squint); bnt if the (taralvsis is only 
partinl, we must investigate the double images before we 
can make an accurate diagnosis, esjK^ially if, as frequently 
happens, several muscles are involved. 

If the paralysis is recent, the patient usually consults an 
oculist for the diplopia and accompanying visual vertigo ; 
bat as the paralysis progresses, the diplopia becomes less 




noticeable, although it is possible even in old cases to 
detect its presence by using suitable means — hohling a 
red glass in front of the eye, or producing vertical diplo- 
pia with an appropriate prism. 

In order to understand the various forms of diplopia 
which occur in paralyses of the ocular muscles it is only 
necessary to remember the origins and insertions of the 
external eye-muscles. The accompanying diagram (Fig, 
A), which the student can at any time sketch for himself, 
will help to make the matter clear. 
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The course of the recti muscles is easily remembered by 
bearing in mind that they all arise at the apex of the 
orbit, around the optic foramen, and are inserted into the 
sclera 7-8 mm. behind the sclerocorneal junction. The 
plane of the internal and external recti coincides with the 
horizontal meridian ; while the plane of the superior and 
inferior recti forms an acute angle with the vertical 
meridian of the globe, as their insertion is a little more 
temporal than their origin. 

The superior oblique (or trochlear) also takes its origin 
at the optic foramen and proceeds forward parallel to, and 
a little above the internal rectus until it reaches the 
trochlea, or pulley of the superior oblique, from which 
point its direction, backward and outward, really begins. 
Practically, therefore, it passes around the globe in that 
direction (backward, outward, and downward), beneath 
tlie superior rectus, and is inserted behind that muscle, 
near the horizontal meridian, and a little behind the 
equator. 

The inferior oblicpie arises in front, on the inner floor 
of the orbit, opposite the lower extremity of the lachrymal 
crest of the lac^lirynial bone. It embraces the globe from 
below, in the same plane with the superior oblique, and is 
inserted behind and above, on the outer aspect of the 
globe, between the insertion of the external rectus and the 
optic nerve. 

If we imagine a gigantic orbit with a globe of such 
dimensions that we can just encircle it with both arms, 
we can imitate the action of the recti muscles by taking a 
position to the nasal side of the optic-nerve entrance, at 
the point x on the diagram. By embracing the globe in 
a horizontal plane we should imitate the action of the in- 
ternal and external recti ; if, on the other hand, we were 
to embrace the globe in a vertical plane, we should imitate 
the action of the superior and inferior recti. Incidentally 
we should notice that the globe had a tendency to slip side- 
ways, as, from our position on one side, we should be 
hoiding it obliquely. 
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To imitate the action of the oblique muscles we should 
have to take our stand on the inner portion of the orbit, 
in front, at the point x x in the diagram, and grasp the 
globe in a direction from before outward and backward, so 
that our hands would almost meet on the outer and pos- 
terior portion. 

If we further imagine this gigantic eve to be easily 
movable about its axis we shall obtain a clear idea of the 
actions of the various muscles by turning it in imagina- 
tion with our hands, as described. If we imagine our- 
selves, with our hands on the insertions of the muscles, 
turning the globe from the three points mentioned, we 
note the following effects : 

In the first position, with our arms embracing the globe 
in the horizontal meridian, we simply turn it to and fro, 
the cornea moving from one canthus to the other in a liori- 
zontal plane. If we imitate the action of the superior and 
inferior recti, we note that when we tilt the globe upward 
the cornea does not move directly upward, but, owing to 
our somewhat nasal position, slightly inward as well, and 
the upper extremity of the vertical meridian is inclined 
slightly inward (toward the nose). If, on the other hand, 
we exert a downward pull with the arm which represents 
the inferior rectus, the globe is rotated downward, the 
cornea is drawn slightly inward, and the lower extremity 
of the vertical meridian is brought nearer the center of 
the eye — L e., inclined inward (toward the nose). 

If we imitate the action of the oblique muscles (from 
the position x x)y the eye being in the primary position, 
the pull of the superior oblique gives the cornea an out- 
ward and downward direction, because the globe is ele- 
vated behind ; and the pull of the inferior oblique gives 
the cornea an outward and upward direction, because the 
globe is depressed behind. 

But if we suppose the eye to be looking outward 
(toward the temple) (compare Fig. A), so that the cornea 
is in the outer canthus, we can readily appreciate that the 
oblique muscles will have an almost exclusively xcAaXjcrc^ 
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action, with very little elevation or depression. If, on the 
contrary, we suppose the eye to be turned inward (toward 
the nose) and looking directly at us, the oblique muscles 
will act almost exclusively as elevators or depressors. 

As to the direction in which the oblique muscles rotate 
the eyeball, the effect of the superior oblique is to incline 
the upper, that of the inferior oblique the lower, extremity 
of the vertical median inward. By rotation is meant 
turning of the eye about any axis running from before 
backward through the lobe. 

Returning once more to the superior and inferior recti, 
we can readily understand that this pair is also capable of 
rotating the eye when it is directed inward, but not as 
much as the oblique muscles. When the eye is directed 
outward (toward the temple), the superior and inferior 
recti act exclusively as elevators or depressors. 

Evidently, then, we need only to know the course of 
the various muscles in order to understand their actions 
and the position they give to the cornea. 

The internal rectus is an adductor, the external an ab- 
ductor of the cornea. 

The superior rectus elevates the cornea and inclines the 
upper extremity of the vertical meridian inward when the 
eye is in the primary position. 

The inferior rectus depresses and slightly adducts the 
cornea and inclines the lower extremity of the vertical 
meridian inward when the eye is in the primary position. 

The superior oblique depresses and abducts the cornea 
(rotating it downward and outward) and inclines the upper 
extremity of the vertical meridian inward. 

The inferior oblique elevates and abducts the cornea 
(rotating it upward and outward) and inclines the lower 
extremity of the vertical meridian inward. 

To draw the cornea directly upward from the primary 
position, the superior rectus and inferior oblique must 
cooperate ; to turn the gaze directly downward, the coopera- 
tion of the inferior rectus and superior oblique is required ; 
while adduction and abduction from the primary position 
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are effected solely by the action of the internal rectus and 
external rectus respectively. 

Hav*ing now firmly fixed the actions of the muscles in 
our mind, we are ready to take up the analysis of the 
double images which occur in paralysis. Let us again 
suppose the lefl external rectus (abducens) to be par- 
alyzed. If a test-object — a candle, for instance — is held 
before the patient in a dark room, in such a position 
that he must turn his eyes to the left in order to fix 
it without turning his head, he will tell us that he 
sees two images of the flame side by side on the same 
level. This may be explained as follows : The normal 
right eye fixes the flame correctly ; but the left eye can- 
not be turned to the left far enough for the image of 
the flame to be formed on the fovea centralis (as in the 
right eye), and the image falls instead on a point of the 
retina a little to the nasal side of the fovea centralis. An 
image formed to the nasal side of the fovea centralis will 
be projected outward — i. e., to the temporal side of the 
visual line. It is situated in the visual field, on the tem- 
poral side of the fixation-point, the deviation toward the 
temple in the visual field being proportional to the devia- 
tion of the retinal image from the fovea centralis toward 
the nose. If the light is moved still further toward the 
left, the right eye will follow it; while, on the other 
hand, only the retinal image of the left eye will move 
nasalward and its false image correspondingly tempoml- 
ward — i. e., to the left. The false image (image of the 
affected eye) is so called because it is indistinct, for images 
formed outside the macula lutea are faint, becoming more 
and more indistinct as the periphery is approached. In 
the case before us the patient sees the image of the right 
eye in its proper place ; that of the left eye, on the con- 
trary, to the left or temporal side — there is homonymous 
or simple diplopia. 

If the candle is moved back toward the right on the 
same level, the two images begin to approach each other ; 
and when a point directly opposite, or slightly to the i\a.sai 
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side of the center of the eye has been reached, the patient 
sees single, as he also does when looking still further to 
the right. It appears, therefore, that diplopia occurs 
only when the test-object is brought within the field of 
action of the palsied muscle ; the error can be corrected 
by turning the head (instead of the eyes) to the left. 

In paralysis of the left external rectus abducens, which 
under normal conditions controls the outward movement 
of the cornea, the false image lies to the left of the real 
image. For similar reasons, on the other hand, if the 
internal rectus of the left eye is paralyzed, the false image 
is displaced to the right — in that case there is heterony- 
mous or crossed diplopia. 

If the superior rectus is affected, the eye lags in eleva- 
tion and slightly in abduction, so that the retinal image is 
formed below, and a little to the outer side of the fovea 
centralis. Hence the image of the left or affected eye lies 
above, and a little to the inner side of that of the right or 
sound eye, its upper extremity being inclined slightly in- 
ward from failure of the superior rectus to rotate the eye- 
ball. The absence of rotation becomes more marked as 
the eye is turned further inward, because the pull of the 
superior rectus is more oblique in adduction and therefore 
exercises a more pronounced torsi on -effect. If, on the 
contrary, the eye is turned outward, the torsion-effect of 
the muscle does not come into play at all, its only effect 
being to elevate tlie cornea, and the vertical distance be- 
tween the two images is therefore increased. Lateral sepa- 
ration of the images, which is not great, is most pronounced 
when the eye is in the ])riniary position. 

If we were to investigate the double images in paralysis 
of the obli(jue muscles in the same way, we should arrive 
at the following general conclusion : The direction in 
which the false image separates from the true image 
always corresponds to the direction in which the eye is 
moved by the affected muscle ; or, better : The image of 
the affected eye is always j^rojeeted in the direction toward 
7thich {if it were able to perform its function) the paralyzed 
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muscle would rotate tlie cornea; and the linage is inclined in 
the direction toward which the affected muscle in the sound 
state would incline the vertical meridian. 

Let us take another example : Suppose the left superior 
oblique is paralyzed. Its unaided action on the eye in the 
primary position is to rotate the cornea outward and down- 
ward and to tilt the upper end of the vertical meridian 
inward. This is precisely the direction toward which the 
image of the left eye is projected : it is found to the outer 
(temporal) side of, and below, the image of the right eye, 
with its upper end inclined inward, toward the nose (com- 
pare Fig. B). The double images in paralysis of the 
superior oblique are, of course, found in the lower portion 
of the field of fixation, since the muscle is a depressor of 
the cornea, its depressing action being most marked when 
the eye is directed inward. Hence, when the light is held 
low and toward the right, the vertical distance between the 
images is greater than it is when the eye is fonjed to turn 
outward and downward. When the eye is directed out- 
ward and downward, the superior oblique rotates the ver- 
tical meridian inward ; hence the image of the left eye 
exhibits a greater nasal inclination above and the vertical 
separation is at the same time diminished. The image of 
the left eye therefore always remains to the left of that of 
the right ; in other words, there is homonymous diplopia, 
because the superior oblicjue is an abductor. 

In paralysis of the inferior oblique, which, when it nor- 
mally acts alone, rotates the cornea outward and upward 
and tilts the upi)er extremity of the vertical meridian 
toward the temporal side, the image of the affected eye is 
found to the outer side and above its fellow, with a tem- 
poral inclination in its upper extremity. Again, the ver- 
tical separation of the double images is greatest when 
the eye is turned inward, and their obliquity most 
pronounced when the eye is turned toward the temporal 
side. The double images are homonymous, and the 
diplopia must be sought in the upper portion of the 
field of fixation. 
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In paralysis of the sui)erior rectus, which normally 
rotates the cornea upward and inward and tilts the upper 
extremity of the vertical meridian toward the nose, the 
image of the aflFected eye is found above and some- 
what to the inner side of its fellow, with a slight nasal 
inclination above. In abduction the nasal inclination 
is diminished and the vertical separation of the images 
increased. 

In paralysis of the inferior rectus, which normally 
rotates the cornea downward and slightly inward and tilts 
the lower extremity of the vertical meridian toward the 
nose, the image of the aflFected eye is found below and a 
little to the inner side of its fellow, with a slight nasal 
inclination in the lower extremity. The nasal inclination 
is distinct only when the gaze is directed inward ; it dimin- 
ishes when the eye is turned toward the temple, while the 
vertical separation of the images increases. 

To determine with certainty which of the two images 
belongs to the right and which to the left eye, a red lens 
is held before one of them. The image of the eye that 
has the red lens before it appears red, while the other has 
its normal color. 

It is essential to determine in which eye the paralysis 
exists, or whether both eyes are aflPected. This is deter- 
mined by the following rule : That image is false and be- 
longs to the diseased eye which ti^avels away front the other 
image in approximate.ly the same direction as that in which 
the test-light is moved ; for the hurrying onward of the 
image and the lagging of the eye from paralysis are 
correlated phenomena. 

If, for example, we find that the image of the left eye 
travels faster than that of the right in the same direction 
as the light when it is moved toward the left, the paralysis 
is in the left eye and the left external rectus (abducens) is 
paralyzed. If we now move the light toward the right — 
possibly in the examination of the same patient — and the 
image of the right eye travels faster than that of the left, 
wo conclude that the right external rectus (abducens) is 
a/so paralyzed. 
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If, when the light is raised, one of the double images 
also moves upward, and moreover still higher upward, we 
conclude that the higher the light is elevated this image, 
travelling in advance upward, belongs to the paralyzed 
eve, etc. 

In order to make an accurate analysis of the double 
images in a given case it is essential that their positions 
should be indicated on a diagram — for example, like the 
one shown in Fig. B — which is intended to illustrate 
paralysis of the oblique muscles and of the superior and 
inferior recti. For this purpose a cross is constructed of 
two lines and the position of the double images is sought 
for in nine places with the aid of the test-light and marked 
on the diagram as follows : First, in the center, then above 
and below and right and left, corresponding to the cross, 
and then again right, and the left above and right and 
left below. It is better for the surgeon to mark the posi- 
tions of the images as they are given him by the patient, 
who sits in front of him. Thus, the image of the left eye, 
which separates to the left in paralysis of the external 
rectus (abducens), is marked in the diagram to the right as 
the surgeon stands facing the patient, etc. Sometimes the 

Eatient is asked to mark the positions of the double images 
imself ; the appearance of the chart in that case is quite 
different, the image of the left eye (in the example) 
appearing on the left side of the chart, instead of on the 
right. Hence it is necessary to know how the diagram 
was made, and it must never be neglected to mark which 
side is right and which left. If the surgeon records the 
positions of the images, r. (right) must be written in the 
upper left-hand corner; if the patient does the marking, 
r. is put in the upper right-hand corner. A glance at the 
position of the letters r. and /. in Fig. B informs us that 
the positions of the double images were recorded by the 
surgeon. 

Woinow^ has followed this method in his tables 

'Woinow, Veierdas Verhalten der Doppdbilder bet AugenmuakeUdhmungerh 
in 15 Tafdn dargesteUtf Vienna, 1870. 



74 EXTERNAL DISEASES OF THE EYE, 

showing the double images in paralyses of the eye- 
muscles; these tables are much to be commended for 
purposes of diagnosis, especially in cases in which sev- 
eral muscles are involve<l. Woinow gives a number of 
examples of such multiple paralyses to facilitate their 
diagnosis. 

I have emphasized this matter of the different methods 
of recording the phenomena of diplopia because it is a 
frequent source of confusion to the beginner. 

When the paralysis has existed for some time it is often 
very difficult to make a correct diagnosis, because the 
patients have learnt by practice to suppress one of the 
double images. Nevertheless they often complain of 
visual disturban(5es, because in certain rotations of the eye- 
ball the diplopia still confuses them. For this reason one 
must examine with especial care in these directions, down 
and in, for exanii)le, in paralysis of the superior oblique; 
and by holding a prism in the appropriate position in front 
of the eye the dij)l()pia in such cases may be developed. 
Suppose there is an old paralysis of the left external 
rectus (abducens). The patient does not see double with 
a red glass, even in the region of diplopia (to the left 
of the median line) ; but if a prism of about 10° is placed 
before the eye, with the base up or down, so as to produce 
vertical diplopia, he at once becomes conscious of a double 
image, because the image which has been displaced by the 
prism now appears in an unusual location on the retina 
and is at on(*e perceived by the patient. A glass rod has 
been suggested for such cases by Maddox ; it may also be 
used for recent cases. Such a rod, or a series of rods, 
lying side by side and colored red, makes the flame of a 
candle appear like a long red line, which impresses itself 
more sharply on the patient's consciousness and brings 
out the exact position and obliquity of the double image. 

The study of the double images enables us to dis- 
tinguish between paralj/tic and concomitant squint. Con- 
comitant or ordinary squint depends upon not a paralysis, 
but an abnormal position of the eye which is not limited 
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in its rotations. In convergent squint, for instance, the 
power of adduction may be increased beyond the normal, 
the excess corresponding to the amount by which abduc- 
tion is diminished, resulting sometimes in the complete 
disappearance of the cornea in the inner canthus during 
vigorous adduction. The eye does not lag behind its fel- 
low nor fail to accompany it in all its movements ; always, 
however, maintaining the same abnormal position. The 
double images, if there be any at first, correspond to these 
conditions ; the distance between them remains constant in 
whatever direction the eye be turned, and in a short time 
the diplopia disappears altogether, as the squinting eye 
learns to suppress its image. 

Detection of Malingerers. 

Examination for (Simulated) Amblyopia. — 

The detection of pretended amblyopia, or exaggeration 
of defective eyesight, is a task requiring some skill on the 
part of the examiner. 

As some responsibility attaches to the performance of 
the test, a review of the methods employed will not be 
amiss. Either to escape military service, or, more fre- 
quently, to establish a claim for damages, the subject 
under examination attempts, by giving wrong answers, to 
make his eyesight appear worse than it really is. A 
claimant for damages exaggerates the injury in the hope 
of obtaining more damages ; the recruit wishes to escape 
conscription on account of defective eyesight ; the state- 
ments of hysterical patients are often proved to be incorrect. 
It is natural to suspect malingering if the result of the 
subjective examination fails to agree with the result ob- 
tained by objective tests — i. e., if function is claimed by 
the patient to be abnormal where nothing structurally ab- 
normal is found. But it must not be forgotten that con- 
genital amblyopia occurs with perfectly normal anatomic 
conditions. Unilateral or bilateral amblyopia is met with 
part/cularly in i;jpern]e tropic persons, with otherwise 
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healthy eyes, and even appropriate lenses fail to eflFect 
any improvement. 

Complete blindness of both eyes is rarely simulated ; 
but frequently blindness of one eye is. In the latter case 
the simulation is more easily exposed than if defective 
vision only is claimed for one or both eyes. If blind- 
ness of one eye is claimed, pupil-contraction to direct 
light-stimulus and the consenual contraction of the other 
eye (contraction of the pupil of the other eye when light 
falls on the eye under examination) can be investigated 
with great care ; but there are rare cases of pupillary 
reaction to light in both eyes, although one of them is ab- 
solutely sightless. On the other hand, a pupil may fail to 
contract on exposure to light, though vision is perfect, 
because the iris is paralyzed or fixed by synechise. For 
these reasons it is better to adopt the following methods : 

1. The patient is asked to read while a card is held 
vertically against the book in the median plane in such a 
way as to divide the page into two columns. If the sub- 
ject is really blind of one eye he will read only the column 
opposite his sound eye ; but if he is pretending he will 
read both columns. Sometimes a pencil or a ruler held 
against the page suffices to convict the malingerer, for it 
does not disturb his reading ; while if he were really blind 
of one eye he would leave out the words covered by the 
pencil. An experienced malingerer often betrays himself 
at the very beginning of the examination by rapidly 
closing the eye he claims to be blind, in order to get his 
bearings. The examiner should be constantly on the look- 
out for this maneuver, whatever method be used. 

2. The subject is taken into a dark room and a lighted 
candle is slowly moved from the sound eye toward its 
fellow. If the patient perceives the light after it has 
become hidden from the sound eye by the intervening 
bridge of the nose — as seen by the shadow cast by the 
latter — it is proof that he sees it with the eye he claims 
to be blind. This method often fails to expose a clever 
qheat, 
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3. The tests performed with prisms are more trust- 
worthy ill their results; they have been the means of 
exposing many frauds. If a prism is held, with the base 
toward the temple, before a person with normal vision, and 
he is asked to fix a test-object, usually the flame of a can- 
dle, a slight movement of adduction will be observed in 
the eye behind the prism. It is the natural result of the 
effort to achieve single vision ; for the prism produces lat- 
eral diplopia which is immediately and without difficulty 
overcome by adduction. The impulse to bring the double 
images together is so strong that the test rarely fails. The 
3rism must be placed before the supposedly blind eye. 
The same test, as pointed out by Priestley Smith and E. 
Jackson, may be used to detect feigned binocular blind- 
ness : A lighted candle is placed before the subject in a 
dark room. He is not required to ** look " at the candle, 
being nominally blind ; but the candle is placed about 
where he appears to be looking. A prism 6^-8° is then 
placed before one eye, its base, for example, toward the 
temple. If the patient sees, the eye will rotate inward, 
and when the prism is removed, a movement of " recov- 
ery " outward will take place. — Ed.] 

Another plan is to place the prism, base down, before 
the admittedly sound eye and ask the patient whether he 
sees one or two candles. If both eyes are sound, the 
image of the eye behind the prism is above that of its 
fellow. If, therefore, the subject acknowledges that he 
sees two images it is a proof that both eyes are sound. 
As many malingerers, however, are aware that admission 
of binocular vision would expose them, the test must oc- 
casionally be varied by producing diplopia in the admit- 
tedly sound eye. For this purpose a strong prism (about 
15°), with the base up, is gradually carried up from 
below in front of the eye. As soon as the lower half of 
the pupil is covered by the edge of the prism diplopia 
begins, because those rays which have passed through the 
prism are refracted, while the others enter the pupil di- 
rcctly. By covering the other eye we convince the sub- 
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ject that it is p:»s?ible to see doable with <*ue eye. Xow 
the suppof^ly blind eye k UDocivered and the prism at 
the same time carried a little higher, so as to cover the 
entire pupil. If the subject again acknowledges binocular 
vision, it is evident that he is malingering, and the visual 
acuitv of the pretended blind eye may even be tested with 
a tvpe-card without his suspecting it. The higher of the 
two images in the ca^ de^rcriljed corresponds to the sup- 
posedlv blind eye. A naked prism is the best for this 

test. 

4. A high convex glass f»f about € D is placed ^x;fo^e 

the sound eve, which is thereby rendered (artificially) 
myopic and cannot read fine print at a greater distance 
than about 17 cm. The book is first held within that dis- 
tance, and then gradually moved further away. If the act 
of reading is found to be jiossible at a di.-tance greater 
than 17 cm., it must have been |>erformed by the other 

eye. 

Detection is somewhat more difficult when defective 
vision only is pretended, or when, as is frecjuently done in 
suits for damages, an attempt is made to exaggerate an 
existing defect, as when a subject with a visual acuity of 
X claims to jX)ssess only ^, In such cases it should be 
borne in mind that malingerers, as we have already pointed 
out, are very apt to give contradictory answers when the 
test for visual acuity is applied at different distances. 
[Any refractive error should be corrected by objective 
methods and tests for acuity of sight made with the proper 
lenses. — Ed.] The cleverest malingerer will find it diffi- 
cult always to pick out the letters which correspond to his 
true visual acuity, if the distance of the type-card is rap- 
idly changed, or if he is asked to read the test-letters in a 
mirror. Besides, he will show an inclination to stop at 
the end of a line and claim that he cannot read any letters 
in the following line, whereas really, if all the letters, even 
the most difficult ones, in one line are read without diffi- 
culty, one or two of the easiest letters in the following 
line can always be made out. As we have said be(c\\:<»^ 
this should at least excite a suspiciim tA' iwvxYvwvLP"' 
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Another plan is to exclude the admittedly sound eye 
from vision, without the patient's knowledge, by placing 
an appropriate lens before it, as described under 4. AMth 
the type-card some distance off, lenses of successively 
higher degrees of concavity are placed before the sound 
eye ; with the weaker glasses the eye is still able to see the 
distant t}'pe-card ; as soon, however, as a lens of about 10 
D is used, distant vision is impossible. If reading is still 
performed it must be by the other eye, which was claimed 
to be blind. The acuteness of vision of the supposedly 
blind eye can thus be measured at the same time. 

A very useful device for the detection of expert malin- 
gerers is the stereoscope, especially as constructed and 
equipped with plates by M. Burchardt.* By this method, 
which I have practised for many years, the cleverest 
malingerers can be exposed and their true visual acuity 
ascertained. Tlie stereoscopic plates are so arranged that 
the subject under examination is quite unable to tell with 
which eye he is reading the test-letters. 

Another good method of exposing clever attempts at 
malingering consists in tlie use of colored test-letters, as 
in Snellen's glass table with red and green letters, with 
which a pair of spectacles with red and green lenses are 
furnished. (This outfit can be obtained from D. B. 
Kagenaar, Sr., Utrecht.) The red letters can be seen 
only through the red lens and the green letters only 
through the green lens. Suppose, for instance, blindness 
or diminished vision of the right eye is claimed. If 
the red lens is placed in front of the right eye and the 
green in front of the left, the malingerer will read the red 
as well as the green letters, even if they are quite small. 
If he were really blind or partially blind in the right eye, 
he would be unable to read any red letters or, at most, only 
very large ones ; while, of course, he would read all the 

* M. Burchardt, Praktische Dingnostik der Simulation ron GefUhlsldiimung 
von Schwerhbrigkeif nnd ron Schivachaichtigkeit, Berlin, 1878, Gutmann'sche 
BiiclihaudluDg. Mit Stereoscop, Tafeln, und genauer Gebraucbsanwei- 
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green letters with the 1^-ft ev^-. which d-:ies d* »t ^ee the red 
letters because th^v are eiianifai^'h^ by ihe o^mple- 
mentarr ^rreen len?. It i*, of <<«uj>e. immatenal whether 
the recfor the green lens i* placed in fnnt of the rigljt eye. 
To ascertain the tme cf^nAvtifm of affairs when an 
alreadv existing defect has i^een aggravated by an acci- 
dental' injury, a oomplete examination is usually needful. 
The methcid'of the erect image fumij^hes the mri-t trust- 
worth v information as to the effects of e«:»meal opacities or 
cataract on the visiial acuity. The &ct tliat a distinct in- 
verted image is obtained does not necessarily prove that 
vision is good, for it may be obtained io cases m which 
vision is considerably impaired by astigmatism, due to 
corneal opacities, or by a partial cataract. The \nsual 
acuity must, therefore, be judged solely by the distinct- 
ness of the erect image. 
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The source of the lachrymal secretion, the laehrvmal 
gland, which is situated in the upper outer angle of the 
orbit, close to the orbital margin, is rarely attacked by 
disease (inflararaarion, carcinoma, sarcoma, adenoma, etc.). 
On the other hand, the surgeon's skill and patience are 
often invoked for the relief of disturbances in the drain- 
age-system, usually in the form of stenoses. 

Excessive flow of tears (epiphora) is rarely due 

primarily to malposition of the inferior punctum lachry male 
(from eversion or ectropion of the lower lid). In* most 
cases dacryostenoshs is the basic evil, the obstruction some- 
times occurring as high up as the canaliculi. Not infre- 
quently occlusion of the lower canaliculus is caused by 
traumatism. If the lower lid is torn at the inner canthus 
by a blow with the fist or a stick, the lower canaliculus is 
usually divided. In rare cases epiphora is due to the 
presence of a concretion, usually a mass of fungus, in the 
lower canaliculus ; but in the great majority of cases the 

6 
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primary cawse 1& & strictwe in the Im-hri/moiiasal dwt, which 
forms the communication between the htchrymal sac and 
the inferior meatus of tlie nose. 

The lachrymal sue, to the nasal side of the inner canthus, 
lies partially embedded in a groove of the laclirjinal lx)ne 
(fossa sacci lacrimalis), which ia bridged over in front by 
the internal palpebral ligament. This strnotiirc can be 
brought plainly into view as a tense, horizontal band by 
drawmg the eyelid outward, toward the temple. 

The lachrymonasal duct is lodged within a Ixiny canal, 
the narrowest portion of which corresjioiidfi to the opening 
of the lachrymal sac into the duct; this point is therefore 
the most frequent seat of stricture. Stricture or occlusion 
also occurs in the lower extremity of the canal, being 
cainsed by swelling of the mucous membrane cither of the 
nose (usually temporary) or of the duct itself. In order 
to understand the occurrence of obstructions in the drain- 
age-system, which are particularly common in the early 
stages of the disease and are often only temporary, it 
must be remembered that the lachrymonasal duet {like the 
inferior meatus of the nose) contains a venous plexus re- 
sembling cellular tissue, which from its great hability to 
congestion is very apt to produce a temporary occlusion. 
This also explains the excessive flow of tears in coryza. 
Unlike the lachrymal sac, the nasal duct is surrounded by 
bone and cannot expand when the secretion accumulates 
in excess, so that swelling of its vascular lining rapidly pro- 
duces a stenosis which may eventually become permanent. 

For these reasons catarrh of the lachrynKtnasal duet 
nsually forms the first stage of a long and tedious process 
which may drag on for years. The catarrhal condition 
either originates in tho nose and extends into the nasal 
duct, or it begins in the lachrymal sae and spreads down- 
ward. The aggravation of the e|)iphora which is observed 
to follow a fresii attack of nasal catarrh speaks for the 
first view ; while, iiu the other hand, it happens not in- 
frequently that the lachrymal sac is filled with a mucous 
secretion when there is no obstruction in the duct and the 
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cnnteota nf the sac can be expressed through it into the 
nose. But the chief factor in tiie etiology of epipliora is 
herediiary predisposition. The family history must be care- 
fully investigated. Most patients are reluctant to admit 
any hereditary taint, and prefer to give a "cold" as the 
cause of their trouble, just as they do for so many other 
diseases. Arrested or defecti \'e development of the bones 
of the skuli, especially of the nose and adjacent parts, may 
possibly constitute a predisposing condition. Thus, ste- 
nosis of the lachrymal canal is sometimes met with in sub- 
jects with Jfat noses or asymmetric facial development. 
If we consider, however, that clnldren are less subject to 
the complaint than adults, in spite of the fact that they 
have smaller ducts and suffer more frequently fn)m coryza, 
we are forced to the conclusion that something else besides 
mechanical conditions is responsible, probably a natural 
predisposition favoring tlie growth of pathogenic fungi 
in the lachrymal sac and lachrymouasal duct. Such a pre- 
(lieposition is simply an individual peculiarity, which, like 
other dispositions, may be inherited. 

Tbat Ibe tacbrymal sac is otteu thi^ aliodci of the moat virnleiit patfao- 
genie genna is one of the earliest liiflcnveries nf the bacterioloBio ntndy 
uf the eye. Whether the presence of these fuLgi is the canse or the 
effect of tlie catarrhal uondition is still au open question. But if we con- 
sider that suppuration of the eyeball ovuialoaally follows an operation 
for cataract, even when the lachrymal b»c contained practically tio secre- 
tiou, showiug [iu the moat iinpleaaaiit manner] that such naxious germs 
must have been originally present in the sac, we shall inclino to the 
opiiiiaii that the germs are primary, not secondary, to the catarrh. Theiie 
fangua-ooioniea reveal their presence in other ways, for I cannot conceive 
how a simple catarrh should be able to occlude the nasal duot in places, 
narrow as it is, whllo it is quite easy to understand that the mucons 
membrane could be eroded and made to ulcerate by the action of germs 
and the toxin they produce, leading CTentnally to strictures and adhe- 
sions. [According to Axenfeld. in c&tarrhal dai;r<r(>cyHtitis the most usual 
germs are pnenmocooci, staphylococci. Gram-negative bacilli of indiienza, 
Btroptocooci, and other pathogenic bacilli.— Eij.] 

Tlie infectious nature of the contents of the lachrymal 
sac in epiphora is further proved by the fact that the 
slightest injuries are followetl by suppuration and by the 
occurrence, in most cases, of conjunctivitis and blepharitis. 
In itself the epiphora is hardly serious enoa^Vv to isvJiK* 
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Plate I. 

Dacryocystitis. — The region of the left lachrymal sac bulges forward ; 
there are iDflammation and pain on pressure; the a^acent portions of 
the lid are edematous. A slight fluctuation is felt at the apex of the 
tumor. A tear is seen in the furrow running from the inner canthus 
toward the swelling. The patient, who is 57 years old, has been in the 
habit of expressing the mucus and pus in the sac at regular intervals for 
the past fifteen years. Inflammation began a week ago. Subsequent 
couree : Kupture of the abscess outward, without formation of a fistula. 

either the surgeon or the patient to undertake treatment ; 
but the complications that are likely to follow are of 
such grave significance that treatment is imperatively 
demanded. 

Epiphora is always the first symptom to appear. The 
lachrymal fluid is increased in quantity and accumulates in 
the palpebral fissure without overflowing, or it overflows 
and necessitates constant wiping of the eyes. The condi- 
tion is aggravated by exposure to wind, smoke, or dust. In 
addition to the inconvenience caused by the ccmstant 
necessity of drying the eyes, there is the more serious dis- 
turbance to vision, because the accumulated fluid forms a 
layer over the cornea which acts as an incorrect refracting 
medium through which the optical image appears distorted, 
especially when the gaze is directed downward. When 
both eyes are affected the visual disturbance is particu- 
larly troublesome. 

In spite of all these inconveniences the patient very 
often neglects his condition, especially if he knows what 
an unpleasant treatment is before him, so that the second- 
ary results of dacryostenosis rarely fail to appear. On 
the other hand, there are extraordinary cases in which a 
stenosis occasions but little inconvenience, and is, in fact, 
overlooked until accidentally discovered by the intro- 
duction of a syringe, preparatory to an operation for 
cataract, for instance. In most eases, however, epiphora 
is present from the beginning and is soon followed by 
conjunctivitis and blepharitis. The ])atient wakes up in 
^/je njonnng to find his eyelids glued together ; the eye 
grows more and more sensitive to smoke awd dvvst, and 
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oonjiinctival congestion occasionally makes its appearance. 
The itching and burning of the inflamed palpebral mar- 
gins from eczema cause the patient intense annoyance, and 
deformity sometimes results. If the cornea is abraded in 
the slightest degree and the lachrymal sac contains infec- 
tious material, hypopyon- keratitis may develop and threaten 
the patient's eyesight. This happens because as soon as 
the normal outflow of the laclirymal fluid is interfered 
with, the pathogenic germs readily find their way into the 
conjunctival sac and set up suppuration. 

The active interchange of germs which has been ex- 
perimentally proven to take place between the conjunctiva 
and the palpebral margin explains why the process so 
frequently extends to the lids, which, in addition, oifer 
many snug recesses for the growth of bacteria in their 
numerous glands and gland-ducts. It may be that the 
growth of the microorganisms is further facilitated by the 
constant irrigation of the parts. Many patients are driven 
to consult the surgeon by intense inflammation of the lach- 
rymal sac and its contents. 

By some process which is not well understood the in- 
fectious material finds its way from the lachrymal sac into 
the surrounding tissues and sets up an intense phlegmonous 
inflammation resembling erysipelas, for which it is some- 
times mistaken. The skin is very much inflamed, in places 
edematous (on the lids), and very tender to the touch (see 
Plates 1 and 2) ; but tlie lachrymal sac can be distinctly 
felt at the center of the inflammatory area ; and as the 
disease progresses, the lachrymal abscess ruptures and a 
purulent secretion is discharged. Sometimes the abscess 
points from 1 to 2 cm. below the internal palpebral liga- 
ment, instead of at the position of the sac. This so-called 
dacryocystitis nearly always involves the surrounding 
tissues as well as the sac itself; the permeability of the 
lachrymonasal duct may persist in spite of the inflam- 
matory process, the intensity of which depends more on 
the presence of infectious material and its entrance into 
the surrounding tissue, than on the degree of stricture. 
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Plate a. 

Dacryocystitis with Rupture of the Abscess through the Skin.— 
The redness and swelling in the region of the lachrymal sac have abated 
somewhat, but the upper lid still exhibits some inflammatory edema. 
The patient is 64 years old; he has been troubled for some time with 
epiphora of the right eye. On May 1, 1897, a few drops of fluid were 
injected into the nasal duct, and it was found that permeability was not 
entirely lost. Inflammation set in on May 10, and two days later the 
abscess ruptured and pus was discharged, after which the inflammation 
subsided without the formation of a fistula. On May 20 another attempt 
was made to inject a few drops of bichlorid solution into the nasal duct, 
and proved successful. Since then the probe was used for some time, 
and finally a style was left in position. 

although the condition is always preceded by more or less 
epiphora and obstruction of the duct. 

If, as is usually, but not invariably, the case, the abscess 
ruptures through the skin (Plate 2), a lachrymal fistula 
may be formed (Plate 3). Fortunately this is a compara- 
tively rare occurrence, from which it may be argued that 
the accumulation of pus is probably more marked in the 
tissues surrounding the sac than in the sac itself. 

Quite often the fistulous opening in the abscess, after 
discharging pus for a time, closes of its own accord and 
the inflammation disappears without leaving a trace. If 
a lachrymal fistula is formed, it usually persists as a very 
fine opening which eventually exudes pure lachrymal fluid 
(Plate 3). If the condition has lasted a long time, chronic 
distention of the lachrymal sae (ectasia) is sometimes as- 
sociated with the fistula. [Lachrymal fistula may be mis- 
taken for a buccal fistula below the margin of the orbit. 
—Ed.] 

Ectasia of the lachrymal sac (also called mucocele, 

lachrymal tumor) may develop in the later stages of the 
process, with or without the formation of a fistula. It is 
at once recognized by noting that the normal depression 
at the nasal side of the inner eanthus has disappeared or 
has given place to more or less prominence (Plate 3), and 
by the absence of inflammation in the skin. Pressure 
upon the swollen sue ex])res8es the contents, consisting of 
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In the diagnosis of phlegmonous inflammation it is to 
be remembered that two other diseases present similar 
clinical pictures : 

1. Furuncle is not uncommon in the region of the lach- 
rymal sac, and is readily distinguished by the fact that it 
is never preceded by epiphora, and by the permeability 
of the nasal duct, although some difficulty may be expe- 
rienced in introducing the syringe on account of swelling 
about the punctum lachrymale. 

2. Alveolar abscenH may very closely simulate a dacryo- 
cystitis. Suppuration at the root of a tooth, especially the 
upper canine, sometimes produces an abscess in the region 
of the lachrymal sac, which may rupture in the same spot 
as a true lachrymal abscess. If an alveolar abscess exists, 
the upper alveolar border on the corresponding side is 
swollen and tender to the touch. [A track of suppura- 
tion leading to the anterior frontal or ethmoidal cells and 
opening just above the inner canthal ligament may be 
mistaken for chronic lachrymonasal disease. — Ed.] 

From erysipelas the affection is easily distinguished if 
the tenderness on pressure and swelling of the lachrymal 
sac are considered. 

The differential diagnosis from tubercular or syphilitic 
inflammatory processes in the bones about the sac and 
nasal duct is somewhat more difficult. The general habit 
must be taken into account, glandular swelling at the 
maxillary angle looked for, and the condition of the bone 
ascertained by means of a sound. If it is learnt that a 
probe has already been introduced, especially during the 
inflammatory stage of the process, the possibility oi injury 
to the bone must be considered. The bone does not 
become inflamed spontaneously in simple stenosis, even 
when followed by dacryocystitis. [To aid in the diagnosis 
of a suspected tubercular process, tuberculin may be ad- 
ministered or, if the eye is healthy, Calmette's test may 
be tried. — Ed.] 

Finally, we may mention that carcinoma and sarcoma 
of the upper maxillary bone sometimes encroach on the 
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region of the lachrymal 'sac and produce a swelling whi 
bears some resemblauee to a phlegmon. The fatal errol 
of mistaking a malignant growth for an affection of thfi 
lachrymal sac can be avoided by noting the diffuse swell- 
ing lielow the sac aud the permeability of the nasal duct, 
and by olxserving that there is less sensitiveness to press- 
ure than in phlegmonous afJ'eetinns. [A cyst in front of 
the lachrymal sac (prelachrymal cyst) or a solid growth in 
the same region may simulate dacryocystitis. Prelach- 
rymal abscess also occurs, and may result in a fistula 
front of, but not communicating with, the lachrymal 
—En.] 

A distended lachrymal sac, without inflammation (Ph 
3), is sometimes mistaken for a derinoid. cyst of the orl 
(Plate 21 and Fig. J) or an osteoma of the ethmoid boi 
(Fig. K). We shall return to this subject in the sectii 
devoted to diseases oi' the orbit. 

Prognosis. — The prognosis in dacryostenosis is alwa; 
grave, as even apparently raild cases oflGii refuse to heMl 
Not that simple epiphora or the associated conjunctivitis 
and blepharitis, troublesome though they be, are to be 
feared ; the gravity of the disease lies in the danger to the 
cornea and hence to the eyesight. In three-fourths of all 
the cases of hypopyon -keratitis, which works such havoc 
in the entire visual apparatus, the corneal infection is pri- 
marily caused by an obstruction in the lachrymonasal 
canal. 

The prospect of recovery is brightest when the pro] 
treatment has been applied from the beginning of 
malady and there are no false passages made by previoi 
unskilful use of the probe. Under the most skilful treat- 
ment the result will depend <m the duration of the disease, 
the condition of the contents of the sac, and the number_ 
and permeability of the strictures. If the sac has on 
lost its elasticity through excessive distention, there is smt 
hope of checking the epiphora, even if the nasal duct 
clear, for the draining-mechanism is irremediably injni 
A aormal sac acts }ike a pump by forcing the fluid 
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the lachrymonasal duct ; its anterior wall is drawn for- 
ward during closure of the lid by the action of the orbicu- 
laris palpebrarum, to which the internal lateral ligament 
is attached, and when the muscle relaxes the wall returns 
to its original position by virtue of its own elasticity, ex- 
pressing the contents of the sac into the canal. This 
maneuver is impossible when the anterior wall is perma- 
nently distended. 

The prognosis is on the whole favorable in certain cases 
of obstruction in infants, which are due to deficient com- 
munication between the lachrymal canal and the nasal duct, 
and disappear when continuity is established. The anom- 
aly usually disappears of its own accord in a few wrecks, 
even when a considerable degree of purulent catarrh has 
developed in the lachrymal sac, provided the condition is 
not aggravated by the introduction of a probe. 

Treatment. — The treatment* of th(^ diseases of the lach- 
rymal apparatus that have been described has two main 
objects: 1. Removal of the obstruction in the duct; 2. 
Removal of the germs which cause the morbid secretion in 
the lachrymal passages. 

In many cases a cure is effected by merely complying 
with the second indication, treatment being directed solely 
against the catarrh of the sac and duct. There are cases 
in which the i)ermeability of the duct is not entirely lost, 
and the obstruction produced by swelling and accumula- 
tions of nuicus is only temporary. In such cases — they 
are usually of recent origin — simple irrigation with an 
antiseptic fluid answers every purpose, as a rule. From 5 
to 10 c.c. of a disinfectant or astringent solution are in- 
jected with a so-called glass syringe every day, or everj' 
few days. A 1 : 5000 solution of mercuric c^hlorid (even 
1 : 1000 is very well borne) is recommended as a disin- 
fectant ; for an astringent, a 1 per cent, solution of silver 
nitrate or a weak zinc solution is used. [Argyrol, 25 per 
cent., and protargol, 20 per cent., may also be used, taking 
great care that they do not penetrate the surrounding 

^ Compare my Atlas and Epitome of Operative Ophthalmology ^ Saunders' 
Medical Atlases, jiage 347. 
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tissues, and that they are not used fnr ton Itiug :i period, 
lest they pi-oduce argyrosis. — Ed.] 

In every case the catarrh and swelling in the nasal 
cavities must receive appropriate treatnient, (nasal douche, 
cauterization, etc.). I have seen cases of epiphora perma- 
nently cured by cauterization iu the nose, wliich had 
stubbornly resisted treatment with probes. 

If the obstruction is due to syphilitic procestifs in the 
nose, ulcerations, etc., general autiayphilitic treatment must 
be inaugurated at once. 

The injections should be kept up for some time, even if 
the fluid at first fails to pass into the nose, as a few repeti- 
tions of the procedure sometimes suffice to remove the ob- 
struction. The lachrymal sac must always be thoroughly 
washed at the veiy outset, especially if a probe is to be 
introduced into the canal for the purpose of remo\'ing a 
stricture, in order to avoid ag^;ravat!ng the condition by 
scattering the germs contained in the sac when the probe 
is passed. 

In many cases the use of probes to remove the strictures 
is unavoidable. But in my opinion (other specialists may 
differ with me on this point) the use of a probe is to be 
recommended only in recent cases, where it can he intro- 
duced without much difficulty. K the strictures are nu- 
merous and offer so much resistance that a considerable 
effort is needed to effect an i-ntranee, especially if the sac 
is already dist^^ndcd, it is better to spare the patients the 
hardship of the procedure, which even cncain cannot 
render painless. Their description of the " horrors " of 
the operation may deter many others from subjecting 
themselves to the treatment, who then put off tlie dreaded 
interview with the surgeon until driven to it by the very 
complications which make the treatment hopeless. If 
some permeability still exists, and a few drops of a 5 per 
cent, solution of cocain can be injected into the duct, the 
introduction of a probe is not very painful, and its use in 
such cases is to be i-ecommended ; but if the stricture is 
impermeable, cocain is of little use, since it fails to reach 
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the desired spot. [The addition of adrenalin, 1 : 10,000, 
to the cocain solution is useful. — Ed.] 

The following suggestions, based on a large experience 
in the use of the probe, may not be unwelcome : 

It is much better to introduce the probe through the 
upper canaliculus, because, when the instrument is raised 
to the vertical position, as it must be in order to glide into 
the duct, the distortion is less severe than in the lower 
canaliculis. This distortion sometimes has the disagree- 
able eifect of obliterating the opening of the canaliculus 
into the sac, making it absolutely impossible to pass the 
probe into the sac ; and when afterward the upper canali- 
culus is incised in order to continue the treatment, its 
opening is also found to be obliterated, or soon becomes 
so. The upper canaliculus is not much harder to split 
than the lower one. If the operator experiences the least 
difficulty in this part of the operation, he would better give 
up the treatment altogether ; for the proper introduction 
of a probe is a far more delicate matter, and should only 
be attempted by a practised hand, or it does more harm 
than good. In my opinion the introduction of a probe 
requires the skill of a specialist and is quite as difficult as 
any of the larger operations on the eye. 

The maneuver will undoubtedly be attended with less 
pain and })etter results if a few days are allowed to 
elapse after the slitting of the canaliculus, the incision 
being prevented from healing, as it is then much easier 
to introduce the probe correctly because the wound has 
ceased to be sensitive. The pain incident to a primary 
introduction may be materially alleviated by previously 
cocainizing the lachrymal sac and, if possible, allowing 
some of the injected fluid to escape through the lach- 
rynial duct. The following rules must not be neg- 
lected on any account : The probe used at the first trial 
should not be smaller than Bowman's Xo. 3 or 4 ; these 
two sizes, in fact, suffice for the entire treatment. Before 
raising the instrument to the vertical position, preparatory 
to pushing it into the duct, the operator should make sure 
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that tho point ia in contact with tlie anterior wall of the 
sac ; he determines thia by the increased resiBtaDce of the 
bone. Strong pressnre should never be used. When 
further advance becomes imposaible, the instrument should 
be left in place a quarter of an hour, and further attempts 

fostponed until the next miann:, two or three days later, 
n this way it ia often possible to gnin a little ground at 
each successive trial, without using undue force, until 
finally permeability is established at the third or fourth 
visit. To make sure that the probe has really entered the 
nose, a few drops of liquid are then injected with a 
de Wecker's cannuhi-syriugej with which the canal should 
be irrigated at every subsequent introduction of the probe. 
The syringe is provided with a bulb, and in using it 
the contents (1 : 5000 mercuric chloritle) are gradually 
squeezed out as the syringe is withdrawn. If the probe 
cannot be pa.^ed or withdrawn without using force, it ia 
better, in my opinion, to abandon the treatment with 
probes, which, it is true, is quite feasible, but mostly does 
not furnish permanent cures, because the strictures con- 
stantly form anew and the hardships of the treatment are 
out of all proportion to the results obtained. If, after one 
or two trials, the liquid injected with the syringe pre- 
paratory to another attempt with the probe fails to paaa 
into the nose, the treatment with sounds is best abandoned. 
Whether self-retaining sounds or styles will then furnish 
better results remains to be eeen. I have never seen any 
permanent gooil results in auch cases; the original state 
of aflFairs never failed to return afl^r their removal. 

If the lachrymal sac is the source of the secretion in 
these old cases, it is best to extirpate it. If it contains 
bnt little secretion, it may he cleansed as well as iJoasible 
by repeated injections and then disinfected, after which 
the canaliculi are to be closed by electrolysis (with a 
platinum wire). 

If the sac is much distended, extirpation is indicatetl at 
once, as in that ca.se even permeability of the duct, if it 
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could be established, would not check the excessive flow 
nor obviate the danger to the cornea. 

Dacryocystitis at first demands the .same treatment as 
an abscess ; poulticing, followed by inoisiou. No attempt 
should he made to introduce a probe until after the in- 
flammation has siibside<l ; then, if probing fails, extirpa- 
tion is to be recommended. 

For new-born infants the treatment should be limited to 
regular evacuation of the sac by pressure with the finger 
until comniuoication with the nose is established; tnis 
may take several weeks. In addition a ^ per cent, zinc 
solution is dropped into tlie eye once a day, for the pur- 
posing of controlling the conjunctival catarrh, 

I am airare tbat my vieirs un the CrtiBtmont of eye-dfseitaes di^r J 
from thosu UHiiHlly udvanced, particularly in tlie limited fleld accorded to ' 
the nae of probes. These views are the reaiilt of twenty yaara' carefnl 
obserTatioii of ]«ti?iit8 and a stady of their subsequent hUtnry. Be- 
cause a patient has stopped coming for treatment is no reason to assunne 
thst heiscurod. lu Teeeatraaea tho passing of pcobea, if performed with 
the proper technic and aa geatly aa possible, ie orten fallowed by good, 
permanent resnlts. It is for old cases that I wish to combat the routine 
application of this tbeiapentic method. Oue of my patients, oii whom 
I performed extirpation of the sac on, both aides, later had a probe passed 
by a collBacno who kuew uothing of the operation. The patient had 
consnlted him for a ditfereot eye-trouble, and as the eye, of course, 
watered a good deal, a jirobe was immediately inti'odnced sod foreed 
through in Bpit« of the resistauce encouutered. , 



[While the Editor agrees with the author as to the | 
necessity of avoiding the indiscriminate use of probes, as 
to the value of antiseptic irrigation of the lachrymonasal 
canal and as to the paramount importance of intranasal 
treatment, he regards his views on lachrymal treatment in 
general as too pessiniistia It should be rememberetl that 
dietinguished authorities — e. fj., Theobald and Snell — re- 
gard many failures to cure lachrymal disease as due to 
inadequate size of the probes, and advocate probes 3-4 
mm. in diameter. Certainly extirpation of the lachrymal 
sac yields the most satisfactory results in the treatment of 
ohronio dacryocystitis.] 
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DISEASES OF THE EYELIDS. 
I. Inflammations. 

The skin of the eyelids ia siibjeet to the sai 
as the akin coveriag tlie rest of the body. The eyelids 
alone may be afll'treted, or the eye-affectiun may simply 
form jiart of a geueral process involving other portions of 
the body. Acute diseases, such as erysipelas, herpes 
zoster, variola, fiirunele, anthrax, etc., are met with, as 
well as chronic processes, among which eczema in its 
various forms and seborrhea deserve special mention. 

Brysipelas and herpes zoster of the lids are occa- 
sionally mistaken one for the other ; a carefnl inspection, 
however, at once reveals the real nature of the disease. 
In herpes zoster the inflamed area is confined b) one side 
of the face (Plate 20), because the skin-leeiim is caused by 
disease of the trigeminus, and therefore corresponds to the 
area eiipplipd by that nervp. The first branch 19 most fre- 
qnently attacked, the second ranch less frequently, and the 
third very rarely, if ever. If the first branch of the nerve 
is diseased, the eruption appe-^rs on the forehead, as far as 
thi^ median Hue, on the upper lid and itj^ immediate sur- 
ronndinga, on the .side of the nose {corresponding to the 
distribution of the nasociliary nerve), and on tliat part of 
the hairy scalp supplied by the nerve. In erysipelas the 
eruption is, of course, not confined within such limits. 
Moreover, the vesicles in erysipelas are lai^e, while ia 
herpes zoster they are small and coalesce in patches, cor- 
responding to the terminal distributions of the nerves. 
They at first contain a clear fluid which later becomes 
puruleot, and in a short time they dry up and form scabs. 
From admixture with hemoglobin the scabs are usually of 
a dark-brown or black color (Plate 20), giving the disease 
its characteristic appeaninue which lasts for several days, 
The edges of these scabs are iudented, in accordance with 
the irregular patches of vesioles from which they are 
formed, and have been described as resembling a geogi'a] ' 
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ical map. The same irregularity of outline character- 
izes the scars, which are slightly depressed (at first red, 
later becoming white), and remain visible for years, show- 
ing that the coriuin is involved in the vesicular eruption, 
which is not the case in erysipelas or herpes febrilis. 

Herpes zoster ophthalmicus, like herpes zoster in other 
parts of the body (e. g., in the area supplied by the inter- 
costal nerves, so-callefl " rose-girdle "), is further charac- 
terized by the occnrrence of severe neuralgic pains, both 
before and during the eruptive stage, and even during the 
period of convalescence, many patients complaining of 
pain in the region supplied by the affected nerve for 
weeks after subsidence of the eruption. In many cases, 
on the other hand, there is anesthesia of the affected area 
during convalescence. The morbid process quite fre- 
quently involves the cornea; we shall speak of this again 
in the section devoted to inflammations of the cornea. 

The treatment of the skin-leaion in herpes zoater con- 
sists in fost^pinp; the healing of the scabs ; fi»r this pur- 
pose either a dusting-powder, consisting of white zinc osid 
and rice-starch, or vaseliii, may be used. For the relief 
of the neuralgia the uninterrupted current of electricity has 
been advocated. 

Sczetna occupies a prominent place among diseases of 
the eyelids. 

The dry form, eczema squamosum, attacks the surface of 
the lids and contiguous areas. The skin is rough and 
somewhat inflamed ; the patient complains of itching. A 
speedy cure is usually effected with oil of cade (which 
must not be allowed to enter the eye) or with o per cent, 
ichthyol ointment. 

The vioist or vesicular variety is much more common, 
both on the surface of the lids and particularly un the 
ciliary margin, where it leads to the disease called blepha- 
rUis ulcerosa. Eczema on the surface of the lids is usually 
associated with the same disease on adjoining areas, the 
hairy scalp, the ears, etc. ; the treatment consists in clean- 
liness and the application of Hebra's ointment. 



: 
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Plate 4. 

a. Papular syphillde (from Mra{;ek, Atlas of Syphilis and the Venereal 
Diseases, Plate 22). 

h. Blepliaritis eczematosa, associated with slight eczematous keratitis 
(whence the ciliary cougestion) and eczema of the ear. The patient, 
who had been suffering for some time from inflammatory eczema of the 
eyes, had earrings put in his ears, with the sole result that the ears also 
became eczematous and the lobe inflamed. About the middle of the 
lower lid there is a gap in the lashes from a previous attack of eczema; 
on the upper lid recent eczematous ulcers are seen. 

Blepharitis eczematosa often occurs in combination with 
this process, although it also occurs independently, and in 
that case is apt to be very refractory. It is also observed 
secondary to conjunctival catarrh or to keratitis, from 
maceration of the lids by the conjunctival secretion or the 
excessive flow of tears ; and, finally, it is met with as a 
concomitant to a form of eczema which, as we shall see 
later, frequently attacks the conjunctiva and cornea in 
scrofulous and anemic subjects. Children are particularly 
liable to this trilogy, and frequently aiford us an oppor- 
tunity of observing the simultaneous occurrence of the 
process on the lids, the conjunctiva, and the cornea, asso- 
ciated often with eczema of the nose, mouth, ears, and 
hairy scalp. It would appear, therefore, as Horner no 
doubt correctly thinks, that clinically at least there is a 
connection between these three diiferent manifestations of 
eczema (blepharitis, conjunctivitis, and keratitis eczema- 
tosa), although we still lack anatomic or bacteriologic 
proof of their identity. Upon closer inspection we ob- 
serve that the individual vesicles possess a circular outline 
and soon produce ulcers of varying depth, which on the 
cutaneous surface of the lids become covered with scabs, 
while, of course, on the conjunctival mucous membrane 
and on the cornea no such scab-formation can take place. 

Marginal eczema presents various clinical pictures, ac- 
cording to the type and intensity of the process. Solitary, 
flat, round pustules, of a yellowish color, may be scattered 
among the tufts of matted cilia, or pierced by a single 
cilium (Plate 4, 6) ; or the yellow pustules are replaced by 
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the welUknown eczema-scabs, removal of which with the I 
cilium-forcepH reveals the small round ulcer beneath, with f 
the dipcharge of a few drops of thin pus. The ulcers 
sometimes torm a continuous series, or several of them 
coalesce. If they i)eoetrate to the deeper layers of tlie 
coriiim, as a result of suppuration, the roots of the cilia 
are destroyed and fie charact*ristio gmis in the pyelaaheAJ 
appear (Plates 4, 6 ; 5,6; and 2 1, b). In severe types of M 
pustular eczema, such as occur in children of marked scrof-1 
nlous habit or after measles, the four lids may become 
involved. The Hiirface of the lids becomes edematous, 
the edges thickened and inflamed, and the entire palpebral 
margin is covered with crusts, through which the tufts of 
matted cilia are seen projecting. On careful inspection of 
the upper lid small pustules, still covered with epidermis, 
may be seen underneath the crusts. When the latter are 
removed, part of the cilia usually come away with them, J 
exposing the moist and bleeding surface of the palpebral^ 
marfjiu («)ver«l with deep ulcers. ^ 

If (he inflammatory process is protracted, the cilia drop 
out in ever-increasing numbers or become misplnoed in- 
ward by the cicatricial contractions which follow the 
healing of the ulcers, and cause abrasions on the cornea 
(trichiasis). The palpebral margin becomes permanently J 
thickened and a squamous form of eczema continues fori 
some time to torment and disfigure the patient. Eventually j 
either entropion or ectropion may result : the former in 
consequence of the cicatricial contractions on the inner 
surface of the lid-margins; the latter on account of the 
cicatrization which is ultimately brought about on the 
outer surface by the incessant maceration. In the case of 
the lower lid the development of ectropion is also fostered 
by the mechanical drawug down of the margin wlien the 
eye is wiped. J 

The eczema which follows a dacryostenosis may, in view il 
of its etiology, be classed as a special form. Chronic con- I 
junctival catarrh from any cause usually leads to the 1 
development of marginal eczema in the end. I 
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From a clinical point of view eczema of the lids should 
be classed with diseases due to dirt, especially in children. 
A few chronic cases may perhaps be explained on the 
theory of natural predisposition. In other cases the dis- 
ease is fostered by a debilitated condition of the organism, 
in children especially by scrofula, anemia, and acute dis- 
eases like measles, whooping-cough, etc. 

The diagrnosis in marginal eczema presents no great 
difficulties; the differential diagnosis from squamous 
blepharitis or seborrhea of the lids will be discussed in 
the section devoted to that disease. The progrnosis in 
acute cases is correspondingly favorable ; in chronic 
eczema among adults, which is, on the whole, a rarer oc- 
currence, it is less favorable. 

The treatment should be both general and local, based 
on a careful consideration of the etiologic conditions. 
Scrupulous cleanliness and general supporting remedies 
are the first requisites. The local treatment is directed 
principally toward the removal of such causal conditions 
as dacryostenosis and conjunctival catarrh. 

Eczema in contiguous areas must also be subjected to 
vigorous treatment. The scabs are to be first softened 
with Hebra's or with white precipitate ointment, 1 per 
cent., in the form of a plaster, and then removed. The 
exposed ulcers are then covered with the same ointment or 
painted with a 2 per cent, solution of silver nitrate, or 
even touched lightly with the mitigated stick. The cau- 
terization-scab must not be disturbed, and when it comes 
away of its own accord the application is repeated, and so 
on until no more ulcers appear. 

Children should have their eyes bandaged after the 
ointment has been applied, to prevent rubbing with the 
hands. Compresses steeped in bichlorid solution have 
been recommended to keep the parts perfectly clean, par- 
ticularly if eczema of the cornea is present. A 1 : 5000 
solution is used. In a very few individuals a bichlorid 
dressing induces eczema ; if so, it is at once detected ; in 
all other cases this form of wet dressing does not produce 
eczema. 
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Extraction of the cilia is to be recommended only in 
chronic eczema in adults, and slionid be followed by an 
application of tinotiire of iodin to the palpebral mai^n ; 
the tincture must not be allowed to enter the conjuncti^-al 
sac. The same remedy is employed in all cases of chronic 
thickening and inflammation of the palpebral margins. If 
the moist form changes into the squamous variety, oil of 
cade is substituted for tincture of iodin. 

Seborrhea of the palpebral margins (Horner), also 
known as sqnamoun bhpharUis, iw an affection which is 
often confounded with eczema. The differential diagnosis 
ia not diPGcult, if the following points are borne in mind ; 

Marginal seborrhea very often follows in the wake of 
similar disease in the hairy scalp, characterized by falling 
out of the hair, the formation of dry scales, and a fatty 
secretion. The lashes gradually drop out, the itching be- 
comes intense, and the patient is finally driven to consult 
a doctor when his eyes have become more and more sen- 
sitive to radiating heat and can no longer stand the strain 
of continuous use, especially if, as often happens, conjunc- 
tival catarrh and hordeolum add their quota to his discom- 
forts. The inflamed and, in chronic cases, thickened 
margins exhibit the cardinal symptom of the disease; 
Scales, appearing either as a fine white powder among the 
cilia, or of a more pronounced branny character, in rare 
cases mixed with a fatty secretion to form larger scabs, 
presenting a certain likeness to the crusts in eczema; but 
on removal of the scabs with the ciliuin-forceps no ulcers 
are found on the skin, which is red and smooth and cov- 
ered with thin epidermis. The cilia also are characteristic 
in this disease : the longer the process has lasted the 
shorter, thinner, and more sparsely distributed will be the 
eyelashes, robbing the eye of its chief ornament. The 
inflamed and thickened margins take on a deeper red at 
each fresh irritation or congestion, and the eyelashes are 
nltinmtely reduced to a thinly scattered row of almost color- 
less hairs. In eczema we have normally developed cilia 
alternating with areas entirely denuded of hair; in sebor- 
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Plate 5. 

a. Meibomian or internal hordeolum in the temporal third of the right 

lower lid, of four days' duration. Mild conjunctival catarrh has existed for 

some time, hence the coiyunctival congestion. Course: Spontaneous 

evacuation of pus through the coiyunctiva. Treatment of catarrh 

.undertaken to prevent recurrence of the inflammatory process in the lid. 

h, EczematouB blephaxiUs of long standing, so that on one side 
numerous gaps, on the other only the squamous form of the disease, are 
seen. 

e. MollUBCiim contagiosiim and external hordeolum in a girl.. 17 years 
old. The uniformly small nodules are most numerous in the region of 
the eyes ; a few isolated ones are also seen on the rest of the face and on 
the upper part of the body ; but they have not as yet spread to the lower 
portions. The nodules show the characteristic central opening or depres- 
sion. The external hordeolum which is seen on the lower lid, a little to 
the nasal side of the center, is merely an accidental complication. 



rhea, on the contrary, the cilia are uniformly sparse and 
poorly developed, showing that we have to deal with a 
skin-disease which directs its attacks principally against 
the hair-follicles. 

Heredity plays an important rdle in this form of blepha- 
ritis. The disease often begins in youth, and many people 
suffer from it all their lives. Although we have, as yet, 
no proof that the disease is due to a microorganism, there 
are many reasons for thinking that it is contagious. 

Diagnosis. — In addition to eczema, phthiriasis — i, e., 
the presence of lice among the eyelashes — may be mis- 
taken for this affection. The parasites usually belong to 
the variety phthirius inguinalis, or crab-louse ; head-lice 
rarely attack this region. The disease may be mistaken 
for molluscum contagiosum (Plate 5, c) if the nodules are 
small and the examination has been very superficial. 

Prognosis. — The disease is a serious one. Not only is 
the eye disfigured and its usefulness impaired ; but if the 
cilia are lost, the conjunctival catarrh which ensues is apt 
to resist all treatment, and may in the course of years pro- 
duce ectropion, which, in turn, brings on disease of the 
cornea and other more serious complications. The disease 
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can ouly be cured in youth. In later life the evil majrl 
be palliateil or temporarily checked ; but it recurs asl 
soon as the conditions are favorable: radiated heat, night^ 
work, etc. ■ 

Tbe treatment should match the disease in Rtubbom-I 
ness. Other hairy parts of the botly, if the seat of seborJ 
rhea, must be treated with lotions of: Carbol, 5 per cent, ;;« 
sulph. precip., 2 per cent., mixed with equal parts of alco^ 
hoi and eau de Cologne, or with sulphur ointment. Then 
eyes must be thoroughly cleansed every morning with nM 
fine linen cloth, after having been carefully rubbed thel 
night Ijefore with an ointment consisting of turpeth min-l 
eral (basic mercuric sulphate), or ■ 

White precipitate (hydrarg. ammoiiiut.), 0.05 I 

Vaselin, I 

Lanolin, art .5.0 I 

The ointment is ii\ he applied immediately bofore going to 1 
sleep. Salves which tend to become rancid only aggravate 
the evil. In winter the eyes should be washed with warm 
water. This treatment must be prescribed for several 
months from the very outset. In chronic cases tincture 
of iodin may be use<l with advantage. [An excellent 
ointment for squamou.s blepharitis is one composed of 3 
per cent, of milk of sulpKur and 3 per cent, of reaorcin. 
The scales should first be removed with a 5 per cent, soln- J 
tion of chloral (Gradle) or with a solution of sodiumB 
bicarbonate. Pagenstecher's ointment {yellow oxid of ^ 
mercury) is useful in ulcerated and eczematous bleph- 
aritis, as is also aristol ointment. In all cases of bleph- 
aritis an essential part of the treatment is the thorough 
correction of any existing refractive error. This ahme 
will suffice to cure many mild cases. — Ed.] J 

The variou.s glands in the lids frequently become thai 
seat of inflammation. We have two varieties to deal! 
with : 1 . About 600 sebaceous glands, which accompan^v 
the cilia on both the upper and tlie lower margins, ll\e ^^ 
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called glands of Zeiss; 2. The long, acinous Meibomian 
glands, which lie closely packed in the tarsus, in perpen- 
dicular lines to the palpebral margin. They are prac- 
tically enlarged sebaceous glands, opening on the free 
border of the lid and by their oily secretion preventing 
the tears overflowing. 

Hordeolum. — Suppuration of a sebaceous gland leads 
to the formation of the well-known stye or external horde- 
olum (Plate 5, c, lower lid, to nasal side of center) ; while 
the same process in one or more Meibomian glands 
produces the so-called inteiifial hordeolum (Plate 6, a), a 
much more serious disturbance, the inflammation being 
more extensive and the pain proportionately greater. 
The redness and swelling of surrounding parts are so 
great as to simulate the picture of erysipelas or oph- 
thalmic blennorrhea. The lids and the conjunctivae 
may be edematous, especially if the purulent focus 
is situated near the outer canthus. This is easily 
found by palpating the inflamed lid, as it is ex- 
tremely painful; sometimes it corresponds with a small 
yellow pustule on the margin of the lid. It marks the 
opening of the duct of the inflamed Meibomian gland or 
glands. If the patient can bear the discomforts of the 
procedure, it is sometimes possible to' inspect the inner 
surface of the lid and note the accumulated pus shining 
through the conjunctiva. For the small abscess which 
forms in a short time is more likely to rupture through 
the conjunctiva than through the skin. With the bursting 
of the abscess the pain and discomfort cease and the 
swelling subsides. 

Both the internal and the external hordeolum, but 
especially the latter, may recur for weeks or even months, 
first in one and then in another of the four palpebral mar- 
gins. The process is fostered by seborrhea and chronic 
conjunctival catarrh ; but the first fundamental condition 
is the presence of pyogenic microbrganismii, I once had 
occasion to observe how the introduction into the con- 
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junctival sae of a virulent culture of staphylocoocus 
aureus caused the occurrence of hordeola. 

There is every justification for classifying these two 
forms of gland-inflammation, ae well as chalazion (to be 
described), under the head of acne, as Homer has sug- 
gested. 

Neither variety of hordeolum produces permanent in- 
jury, and the treatment is quite simple. Active poul- 
ticing with linseed-meal is recommended, both to alleviate 
the suffering and to shorten the process by bringing the 
abscess to the point of spontaneons evacuation or incision. 
[Repeatedly applied compresses soaked in hot carbolized 
solution or in not water containing 33 per cent, of fluid ex- 
tract of hamamelis is preferable. — Ed.] The knife should 
be used as Boon as a distinct purulent focus is seen through 
the conjunctiva, the incision being made from within, per- 
pendicular to the margin. 

To prevent the recurrence of hordeola I have found it 
advisable to prescribe a oollyriiim for several weeks after 
the subsidence of the inflammation. This is c()m])osed 
as follows: Zinc sulphate, 0.1 to 20,0 of a solution of 
sublimate, 1 :5000 or 1 : 10,000. Seborrhea, if present, 
must be treated. 

From what has been said it is evident that chalazion 
and hordeolum are more or less related. In most cases 
the chalazion develops slowly, without giving rise to in- 
flammatory symptoms; occasionally, however, its incep- 
tion or subsef)uent course ia attended with inflammation. 
The nodule in the course of weeks or months may attain 
the size of a pea or half a cherry (Plate 6, a) ; quite 
frequently it is multiple (Plate 6, b), in which cJise its 
favorite seat is in the upper lid. The skin is not inflamed 
at first, and, whether the growth Ire single or multiple, 
always moves with the shifting of the swelling, which is 
only movable with the tarsus. The conjunctiva on the 
inner surface of the lid ia red and swollen, and sometimes 
hypertrophied, as if it were the seat of granulations (Plate 
6, o). This is more particularly the ease when the tumor 
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Plate 6. 

a. Chalazion on the upper lid of a young man ; developed during the 
last two months. Incision from within and evacuation resulted in cure. 

h. Multiple chalazion, on the right eye of a young woman ; developed 
gradually during the last six months. 

c. The lower lid of the same side, seen from within Conjunctiva 
shows proliferation resembling granulation. Evacuation from within. 
Cure. 



is preparing to burst or has already done so. The contents 
of the nodule are grayish and can often be seen through 
the walls. Anatomic examination shows that the tumor 
is situated within the tarsus, and therefore originates in 
one or more Meibomian glands. The contents consist of 
a soft, grayish-red mass of granulations, more or less 
liquid in the center. The walls of the tumor are formed 
by the dense connective tissue of the tarsus. Microscopic 
examination reveals that the chalazion begins with a pro- 
liferation of the epithelium' in the acini of a Meibomian 
gland, the acini becoming surrounded by an ever-increas- 
ing inflammatory infiltration of the tarsus. As the 
glands are destroyed the small-cell infiltration increases 
and forms granulation-tissue, with a few giant cells, so 
that the entire growth comes to resemble a tubercular pro- 
liferation, although the process has nothing whatever to do 
with tuberculosis. On the contrary, this chronic inflam- 
mation of the Meibomian glands is probably due to another 
bacillus, which I found in several cases in small numbers. 
It was difficult to stain. Perhaps it is identical with that 
described later by Deyl. 

One argument in su])port of the specific nature of chala- 
zion is the fact that it is always preceded by mild, chronic 
catarrh of the conjunctiva, and that the formation of other 
chalazia is best prevented by checking the conjunctival 
catarrh by means of the preparation of zinc referred to in 
connection with hordeolum. We also know that chronic 
conjunctival catarrh favors the growth t)f pathogenic mi- 
crobes in the conjunctival sac. 
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Chalazia must be removed as soon as they have attained 
a certain size; very small ones need no treatment. A 
large conjunctival incision is made running vertically to 
the palpebral margin and the contents scraped out with a 
curet. The capsule is allowed to take care of itself, so 
that the swelling does not subside until one or two weeks 
after the operation. If the operation is properly per- 
formed, the tumor will not recur. If the growth is nearer 
the skin and threatens to burst, a horizontal incision may 
be made through the skin parallel to the lid-margin and 
the contents removed in that way. A chalazion must 
never be cauterized from the conjunctival side, as the 
resulting cicatrization leads to trichiasis and entropion. 
[The conjunctival hyperemia induced by eye-strain is a 
constant cause of chalazia and hordeola ; therefore the 
necessity of correcting the refraction of the eye if it is 
anomalous. — Ed.] 

2. Anomalies in the Shape and Position of the Eyelids. 

Congenital ptosis (Plate 8), or drooping of the upper 
lids, from paralysis or defective development of the leva- 
tor palpebrse superioris, is usually bilateral, while the 
acquired form commonly occurs only on one side. Ac- 
quired ptosis often follows paralysis of the sympathetic, 
being directly caused by paralysis of the involuntary 
Miiller's muscle, an accessory of the levator palpebrse. 
The condition is characterized by contracted pupil and 
vasomotor paralysis on the aflTected side of the face. 
Ptosis due to paralysis of the oculomotor nerve is more 
marked and the pupil of the affected eye is usually dilated. 

The congenital anomaly known as cpicamthiis (Plates 3 
and 8) consists of a crescentic fold of skin which sur- 
rounds and partially covers the internal canthus. The 
condition is normal in the Mongolian race and in many 
new-born infants of the Caucasian race, gradually disap- 
pearing among the latter as the bridge of the nose is more 
fully developed. If the fold persists to adult age, it must 
be removed by direct excision ; the practice of excising an 
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Plate 7. 

BlephaxochalaBiB on Both Sides.— The patient is 31 years old ; other- 
wise quite well ; uo sugar or albumin in the urine. The disease began 
eleven years ago ; the eyes are much disfigured by the redness and 
swelling of the lids. Dilated veins are seen in the inflamed skin. In 
this case, as in the last, there is a suggestion of epicanthus, the skin of 
the upper lid being overlapped by the fold of epicanthus, more so on the 
right than on the left side. The results of operative removal were very 
satisfactory. Only a narrow strip of skin and orbicularis was excised ; 
the lower lip of the wound was firmly attached to the upper margin of 
the tarsus by means of eight sutures. 



elliptical piece of skin from the bridge of the nose is 
unsatisfactory, in my opinion. 

Ptosis adiposa (h'pomatosis) and blepharochalasis (Plates 
7 and 8) are two congenital anomalies primarily due to 
defective attachment of the integument to the upper 
margin of the tarsus and the tendon of the levator. The 
skin cannot be raised with the lid, and hangs down like a 
pouch over the palpebral margin, producing a marked 
deformity. According to Fuchs, the skin is very thin 
and slightly hyperemic. The two anomalies may be cor- 
rected by excising a portion of the redundant skin and 
attaching it by means of sutures to the upper margin of 
the tarsus (Hotz's operation). 

The foregoing anomalies are rare compared with the 
conditions termed ectropion and entropion. 

!Bctropion (also called eversion of the lid-margin when 
very slight) occurs in the lower lid when the skin and 
tarsus become relaxed — senile ectropion; or in consequence 
of cicatricial contraction of the skin after traumatism — 
cicatricial ectropion. The cicatricial form develops in 
caries of the orbital margin, after burns, scalds, ulcera- 
tions, etc., or through the gradual cicatrization attending 
the repeated excoriations and eczematous eruptions brought 
on by constant maceration and wiping of the eyes in 
dacryostenosis and chronic catarrh. 

The paralytic form is produced by palsy of the facial 
nerve which supplies the orbicularis palpebrarum. The 
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lower lid only is everted, the upper lid being drawn up- 
ward by the preponderance of the levator and Miiller's 
muscle. The direct result is lagophthalmos, or inability to 
close the eye, especially during sleep, which is apt to pro- 
duce conjunctival catarrh. Another important form of 
lagophthalmos is due to protrusion of the eye from 
tumors of the orbit and exophthalmic goiter (Plate 46). 

Spastic ectropion is sometimes met with in young per- 
sons, due to abnormal contraction of the orbicularis palpe- 
brarum. It is corrected by replacement and a suitable 
bandage. 

The remaining varieties of ectropion demand surgical 
treatment, by means of which, above all things, the elonga- 
tion of the lid that is often present must be corrected by 
excising a wedge-shaped portion of the tarsus and conjunc- 
tiva (after the method of Kuhnt or Dimmer's modification 
of his operation). If the ectropion is slight, Snellen's 
suture suffices ; the patient should be advised to wipe the 
eye from below upward, or the inferior lachrymal canalic- 
ulus may be laid open. 

ISntropion, especially of the lower lid, may also be 
caused by spastic contractions of the muscular fibers. It 
is seen most frequently in elderly people with relaxed eye- 
lids and small, deep-set, or deficient eyeballs, associated 
usually with blepharospasm. The condition is usually 
temporary and can be corrected by simply drawing the 
skin away from the palpebral fissure and securing it with 
adhesive plaster or a Gaillard suture. 

Cicatricial entropion is a more serious injury and gener- 
ally requires operative treatment. It is caused by cica- 
tricial shortening of the conjunctiva after trachoma, diph- 
theritic conjunctivitis, burning or scalding of the conjunc- 
tiva, and not infrequently after excessive therapeutic 
cauterization. (See Atlas and Epitome of Operative Oph- 
thalmology,) 

Symblepharon is a cohesion between the eyelids and the 
ball which sometimes develops as the result of burns and 
ulceration. 
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Plate 8. 

Blepharochalasis in the Later Stages ; Congenital Ptosis ; Epican- 
thus. — The patient, 26 years old, is terribly disfigured by the malady. 
It could not be definitely ascertained whether the ptosis was congenital. 
The characteristic wrinkles are seen on the forehead. The epicanthus 
is partly congenital and partly caused by the blepharochalasis ; deep, 
ugly looking pits are concealed under the folds. The skin of the upper 
lids is relaxed and hangs down in folds. In the upper portion of the 
right upper lid a few vertical folds are seen. The same swelling of the 
lids, seen in the preceding case, was formerly present. The malady 
began spontaneously with swelling and inflammation, when the patient 
was five years old. The redness and swelling gradually disappeared in 
his thirteenth year and gave place to the present condition. The 
results of operative treatment were very satisfactory. A larger piece of 
skin was cut away than in the preceding case, mostly from the nasal 
portion of the upper lid, for the purpose of correcting the epicanthus. 
In placing the sutures the needle was introduced through the lower 
margin of the wound, then through the upper margin of the tarsus, and 
passed out through the tendon of the levator about 5 mm. higher up, 
and finally through the upper margin of the wound. Eight stitches 
were put in on each side. The action of the lid was materially improved 
and the cosmetic result excellent. 

Sometimes the free edges of the lids become adherent 
to each other, in which case the condition is called ankylo- 
blepharon. 

The term blepharophimosis is applied to a condition in 
which the palpebral fissure is apparently shortened by the 
passage of a vertical fold of skin over the outer canthus. 
The commissure is normal underneath the fold of skin, 
which can be made to disappear by outward traction with 
the finger. If the palpebral margins have actually grown 
together at the outer commissure, the condition is more 
correctly designated as ankyloblepharon. 

3. Injuries of the Eyelids. 

Injuries of the eyelids are very common. The skin 
in this region is loosely attached to the underlying tis- 
sues and very extensible, favoring the development of 
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severe subcutaneous hemorrhages which cause various dis- 
colorations, ranging from red to dark blue or black. The 
lids are swollen, particularly if there is subcutaneous em- 
physema, as in fractures or fissures of the orbital bones, 
which permit the escape of air from the nasal and other 
cavities (sinus frontalis, etc.). The thin, nasal wall of the 
orbit is particularly liable to fracture, especially the crib- 
riform plate of the ethmoid bone, and the escaping air dis- 
tends the lids so that they feel like an emphysematous 
lung. Sometimes there is protrusion of the eyeball. 
These symptoms, however, look more alarming than they 
really are and the patient usually escapes with nothing 
worse than a "black eye.'^ A far greater significance 
attaches to the subcutaneous hemorrhages caused by fract- 
ure of the base of the skull (Plate 9, a). In this accident 
the blood sometimes is forced forward as far as the eye- 
lids, and the resulting ecchymosis in the lower part of 
the ocular conjunctiva and in the lower lid (rarely also in 
the upper) constitutes an important symptom. 

Permanent injuries may result from a cut severing the 
upper lid or dividing one or the other lid in a vertical 
line, unless the wound is promptly and carefully sutured. 
Especial care must be taken to bring the edges of the 
wound togetlier accurately at the free border of the lids. 
If the lower lid is torn at the inner canthus, permanent 
interruption of the lower canaliculus usually results in 
spite of the most careful application of sutures ; this has 
been referred to on p. 82. Fortunately, the upper canali- 
culus under ordinary conditions is able to carry off the 
lachrymal fluid. 

In powder-burns the particles of powder are best re- 
moved by burning with the electric cautery after the wound 
has healed. [Fresh powder burns are best treated by 
vigorously rubbing the skin in which the grains are im- 
bedded with peroxid of hydrogen. — Ed.] 
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Plate 9. 

a. Subcutaneous Hemorrhage in the Lids after Fracture of the Base 
of the Skull. — The hemorrhage is more marked in the upper than in the 
lower lid, which is the opposite of what is usually observed. Patient is 
24 years old, male. Four days before, he jumped from a moving car and 
struck on the back of his head. He was unconscious twenty-four hours 
and complained of headache for a long time afterward. No other lesion 
was found. Cured after a rest of several weeks, part of the time in bed. 
No permanent injuries. 

(. Dermoid tumor in a child, aged 1 year. The growth is congenital 
and is growing very slowly. 

c. The same in a man, aged 21 years. The characteristic hairs, often 
seen in a dermoid tumor, are present. The tumor in this case also has 
grown very little since birth. After removal a small, gray spot appeared 
on the cornea. 

4. Tumors of the Eyelids. 

Benign Tumors. — Xanthelasma occurs in middle- 
aged persons, especially women, and occasionally requires 
operative treatment on account of the deformity. The 
patches are of a yellowish-brown color and slightly raised 
above the surrounding skin. Both eyes are usually af- 
fected, the patches being symmetrically distributed above 
and below the inner can thus. 

Molluscum contagiosmn, as its name implies, is apt to 
spread over the body of the patient and infect those who 
come in contact with him. The papules are as large as a 
pea or a cherry, and appear in large numbers, preferably 
on the lids and their surroundings. In proof of the con- 
tagious nature of the disease I may state that I inoculated 
myself with it successfully about twelve years ago, that 
being one of the earliest successful inoculations on record. 
The growth, which was taken from the eyelid of a child, 
took six months to develop. Epidemics of the disease 
have been observed in schools. 

Milium, or an occluded sebaceous gland, appears as a 
small elevation which is sometimes confounded with mol- 
luscum contagiosum in its first stages. The shallow cen- 
tral depression, however, through which the milky contents 



mSEASES OF THE EYELIDS. 113 

of the molliisciim can be expressed, k not seen in tbe mil- 
ium. With the microscope certain peculiar, ghining, 
spherical liuilies are found in niollusea which establish the 
diapiosis. 

Each nodule must be removed with the galvanocautery, 
curet, etc. 

Fibioma vwlluscum, or mofluscum simplex, warts, and 
cutaneojis come are occasionally seen ; also angiomaia, 
ietangiedatic and casei-nous tumors. The latter are usually 
congenital, and should be removed as early as possible. 

Malignant Ttimors. — Cnrfhwmd and sarcoma, tbe 
former preferably on ilio palpebral margin, the latter often 
melanotic, usually begin iu the tarsus, 

DISEASES OF THE CONJUNCTIVA. 

A. CONFLUENT INFLAMMATIONS. 
I. Simple Catarrhal Conjunctivitis. 

We distinguish an acute and a chrouic tbrui. In acute 
conjunctivitis the inflammatory symptoms are more pro- 
nounced and the bulbar conjunctiva is involved, while 
catarrh, especially the chronic form, is usually limited to 
the palpebral conjunctiva. 

The objective symptoms are : Abnormal secretion of 
mncus or pus, congestion, swelling of the mucous mem- 
brane producing a roughness in the tarsal conjunctiva, 
the formation of folds in the region of ll... r^rn^x, and 
swelling of the semilunar fold and caruncle. In purulent 
catarrh there may be edema of the bulbar conjunctiva and 
the lids themselves are more or less swollen. 

The lids are glued together in tlie morning ; the patient 
complains of burning and it«hing and a gritty feeling. 
Owing to a film of mucu.s on the cornea there is a tempo- 
rary haziness, which disappears as soon as the patient 
wipes his eyes. If the layer of raucus is very thm, the 
patient sees colored rings around the lamp (iridescent 
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Vision), as in glaucoma. Photophobia, blepharospasm, 
and pain are not marked as long as the cornea is not in- 
volved, so that the lids are more easily separated than is 
the case in corneal inflammations. Later in the course of 
chronic catarrh the lid-margins and the cornea may 
become inflamed, especially in elderly people, giving rise 
to the so-called marginal or catarrhal ulcei^, or to purulent 
ulcers. 

Etiology. — A variety of pathogenic microorganisms 
are found in the conjunctival sac during catarrh. Among 
those which are known to produce conjunctivitis are : (1) 
the gonococcus (see gonorrheal conjunctivitis); (2) the 
pneumococcus of Frdnkel-Weichselbanm, which causes a 
mild and not necessarily contagious form of catarrh, and 
is found oftener in children than in adults;^ (3) the strep- 
tococcus, which produces either simple or pseudomem- 
branous diphtheritic inflammation. Whether tlie staphy- 
lococci which are often found in the conjunctival sac are 
capable of causing conjunctivitis or not, is still an open 
question. 

The following bacilli may give rise to conjunctivitis : 

1) the diphtheritic bacillus (see diphtheritic conjunctivitis) ; 

2) the Koch'WeeW bacillus^ which under certain condi- 
tions sets up a severe, contagious inflammation in children 
and adults [acute contagious conjunctivitis, vulgarly known 
as *^ pink eye." — Ed.] ; (3) the diplobacillus of Morax and 
Axenfdd, the occasional cause of a slow, protracted form 
of conjunctivitis. It is frequently characterized by in- 
flammation and soreness at the corners of the eye. [The 
diplobacillus of Morax and Axenfeld is widespread and a 
frequent cause not only of subacute conjunctivitis, as was 
originally believed, but also of acute conjunctivitis ; hence 
the name dipIobaciUary conjiLnctivitli^^ suggested by Axen- 
feld. This microdrganism may also cause severe corneal 
ulcers. — Ed.] 

^ [Pneumococcus conjuTictivitis may also be an affection which is dis- 
tinctly contagious, which attacks adults, which passes from one eye to 
another, and which clinically is difficult to differentiate from Koch- 
Weeks bacillus conjunctivitis. It may occur as an epidemic, although 
not so frequently as Koch-Weeks bacillus conjunctivitis. — Ed.] 
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Ah for as our present knowledge of simple catarrhal 
conjunctivitis goes, different- bacilli may be found in 
clinically identical forms; and, conversely, the same 
bacilli may give rise to diiferent clinical appearances 
(Bach). 

Among other causes which produce, or at least a^ra- 
vate, conj»ncti\'iti3 may be nanied : Bad ventilation, dust, 
smoke, alcoholic abuse, blepharitis, daoryostenosis, foreign 
bofiies in the conjunctival sac, etc. 

Diagnosis, — This is based on the symptoms described. 
Corneal complications may be detected by observing ciliary 
congestion and irregularities in the surface of the mem- 
brane. 

Prognosis. — This is excellent in young subjects, al- I 
though in elderly people and in cases in which the exciting* 1 
causes cannot be removed, the treatment may present some 
difficulties. 

Treatment. — This is primarily concerned with the re- 
moval of the exciting causes. Locally, astringents, either 
applied by the surgeon himself, or in the form of eye-drops 
or ointment entrusted to the patient. The mucous sur- 
faces may be jiainted with a 1 to 2 per cent, solution of ar- 
f antic nitrate, according to the degree of purulent secretion, 
f there is but little discharge, a 1 per cent, or a small 
quantity of a 2 per cent, solution will suffice. A collyrium 
of zinc sulphate, 0.025 to 0.05 in 10 parts of recently 
boiled distilled water, or 10 parts of 1 : 10,000 corrosive . 
sublimate, may be recommenaed. The sublimate solution i 
remains germ-free longer than the other. Zinc is par- 
ticularly useful ill the catarrh caused by tJie Moras-Axen- 
feid diplobacillus. Lead acetate, 0.05 to 0.2, in 10 parts 
of distilled water or starch-glycerin ointment (ungt. 
amylo-glycerini) is useful when there is no corneal lesion; 
but if the cornea is involved, incrustations of lead may 
follow its use and retard the healing of the corneal in- 
jury. In obstinate cases a variety of remedies must 
be tried: Copper sulphate, tannin, alum (0.5 per cent.), 
CoUyria are to lie used once or twice a day ; ointments a— 
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plied once a day with a glass rod. The continued use 
Bilver nitrate solution or protargol produces a gray dls- 
iciloradon of the coiijnnirtiva (ai^rosis) and delays re- 
covery, [ArgjTol, 25 per cent., and protargol, 10 per 
cent., are also much used. — Ed.] Atropin is quite un- 
necessary unless there is a corneal complication. Frequent 
cleansing of the conjunctival sacs with saturated boric-acid 
solution, or with boriu acid aud saline solution, is advan- 
tageous. If reaction ia high, iced coni]}re,SBe8 are useful. 

2. Follicular Conjunctivitis. 

A chronic form of I'atarrh, characterized hy the form 
tion of numerous granulations on tlie c<jnjunctiva, more 
particuhirly in the rL-trotnrsal folds (Plate 12, «). The 
nodules appear singly or in rows, are of a pinkish-gray 
color, and vaiy in size from 1 to 3 nam. ; the larger ones 
are more or less transparent. 

The disease belongs to childhood and early adult life, 
and may run its course without marked suiyeetive symp- 
toms ; or the child may he troubled with blinking (nicti- 
faiio) and inability to continue at close work. As a rule, 
there is little or no secretion. 

Diagnosis. — Follicular conjunctivitis is often con- 
founded with trachoma ; hut the distinction may be made 
by observing that the granulations are most numerous in 
the lower retrotarsal fold, while in trachoma they are 
found chiefly in the upper curve of the fornix. 

Prognosis. — The disorder may run a slow and tedious 
course ; or it may disappear without leaving a trace. 

Treatment. — Lead, either as an ointment or in solution, 
as a coljyrium (Plumb, acet. 0.1-0.2 to 10.0, aqute des- 
till. or ung. amylo-glyceriui). [Excellent collyria also 
are : Boric-acid solution to which a few minims of alcohol 
to the ounce have been added, and boric acid in saturated 
solution ; applications of moderate astringeuts like tannin 
and glycerin (5 per cent.) are suitable ; but if the disease 
is stublwrn, the follicles should be expressed with Fuilable 
s.— Ed.J 
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3. Gonorrheal Conjunctivitis. 

Gonorrheal coLJuoctivitis is caused hy iut'ection of tlie 
conjunctival sac with Neisaer's gonoeoecus ; and, while it 
may occur at all ages, is mo^^t frequently aeen in infiints, 
in whom it is due to the entrance of genital secretion into 
the eye at the time of birth^ or later to contact with the 
mother's soiled fingers. Later in life the genitalia (now 
and then also in very young girls who snff'er from a viru- 
lent leukorrhen) or another eye similarly affected are the 
source of infeetion. Doctors and nurses are constantly 
exposed to infection from this source. 

The importance of this disease cannot be overrated ; it 
is the direct cause of blindness in one-third of all the 
cases, Iwing 8[ir|)assed in this respect only by small-pox in 
countries where vaccination is not sufficiently enforced. 
Most cases of blindness are caused by ophthaliiiia iteorta- 
toruia, which, in spite of the higher standard of midwifery 
and more competent medical treatment of the pres^ent day, 
defies all efforts to eradicate it, because of the negligence 
on the part of the persons in attendance in not seeking 
medical assistance early enough, and because the disease is 
and always will be dangerous in spite of the improved 
methods of ti-eatment. It is ihei-efore much to lie desired 
that the urophylactic measures advocated by Credf' might 
meet with more general adoption, especially in the quar- 
ters of the |>oor and thoughtless, who now furnish the 
great majority of virulent cases. 

Ophthalmia, or blennorrhfen' nfoiiatonim [conjunctivitis 
neonatorum], usually begins on the third day after birth, 
with swelling and re<]nesB of the lids, and a discharge con- 
sisting of bltiod and serum, which has been likened to 
bouillon. Both eyes are usually affected, one a little later 
than its fellow. The conjunctiva in the first stage is red 
and swollen, but smooth. Edema is usually absent in 
infants. 

After a few days the secretions become more purulent, 
the swelling of the lids diminishes, and the skin over the 
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Plate lo. 

Gonorrheal GonJuncUvitls in the Newborn. 



lids appears wrinkled ; the conjunctiva is soft and puck- 
ered into folds, the color deepens to a dark red, the surface 
is rough and velvety, and longitudinal folds appear in the 
region of the fornix. At this time thick, yellow pus is 
secreted in large quantities and oozes out of the palpebral 
fissure (Plate 10) or collects in the folds of the conjunc- 
tival cul-de-sac. 

During this second, or true gonorrheal stage, which 
may last for weeks, the cornea is in the greatest danger. 
The secretion, if not removed from the conjunctival sac, 
attacks the cornea ; at first a small, gray patch appears at, 
or a little below, the center of the membrane ; it increases 
rapidly in size and is soon converted into a suppurating 
ulcer, which spreads over the entire surface and may lead 
to perforation. If perforation takes place, the suppurative 
process invades the deeper tissues and gives rise to viru- 
lent inflammation in the anterior portion of the eye, or even 
to panophthalmitis. Sloughing of the entire cornea may 
easily lead to prolapse of the lens ; in smaller perforations 
there is more or less adhesion of the iris to the opening, 
and a staphyloma may result. If the perforation is very 
small and centrally situated, the cornea may escape with a 
central macula; but in this case the lens may suffer from 
the prolonged contact with the ulcerated portion of the 
cornea, the endothelial cells of the anterior capsule pro- 
liferate, and an anterior capsular or pyramidal cataract 
results (Plate 39, b). The resulting corneal opacity may 
be much less than the lenticular; but not infrequently 
large white spots, or leukomata, remain and interfere 
materially with vision. 

In older children and in adults the inflammation runs a 
more acute course. The swelling and infiltration of lids 
and conjunctiva are much more marked, and there is 
severe edema of the bulbar conjunctiva, the edges of the 
cornea being covered by the overhanging folds of the 
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chemotic membrane. The corneal tissue is in constant 
danger of being eroded by the masses of pus accumulated 
under these folds, and marginal ulcers of the cornea are 
consequently more frequent in adults than in children. 
Their detection is often difficult, because they develop 
unseen under the shadow of the swollen conjunctiva. 
These marginal ulcers are characterized by rapid spread, 
and often result in extensive sloughing of the cornea. 
Under certain conditions an ulcer may develop in the 
center. 

In some instances where the infiltration in the palpebral 
conjunctiva, especially of the upper lid, is very great, the 
tissues assume a yellowish-gray color, resembling a diph- 
theritic membrane. These cases are fraught with great 
danger to the cornea. 

DiagfnosiS. — This cannot be definitely established 
without a microscopic examination of the secretion and 
the detection in it of gonococci, although the severity of 
the process, in adults at least, is such as to leave no doubt 
of the virulent nature of the inflammation. It must be 
remembered, however, that both infants and adults are 
liable to occasional attacks of non-virulent purulent ca- 
tarrh which closely resemble a light attack of gonor- 
rhea. Moreover, it is particularly desirable that the 
disease be recognized before it has become fully devel- 
oped, in order that the proper precautions may be taken 
to protect the unaffected eye. For ordinary purposes a 
cover-glass preparation, stained with fuchsin, will give 
all the necessary information ; if diplococci are found 
congregated about the nuclei of pus-corpuscles, the diag- 
nosis may be considered established. For accurate demon- 
stration of the gonococci cultures are necessary. 

The prognosis is somewhat more favorable in infants 
than in adult patients. If a new-born infant is seen early 
enough, there is no reason why the eye should not be saved, 
if the proper treatment is employed, with two reserva- 
tions : If it is not tainted with hereditary syphilis, or very 
much enfeebled by other disease. In older patients recov- 
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ery is always very doubtful ; total or partial des 
of the cornea is to be feared even with the moHt careful 
management. It is one of the most dangerous diseases to 
which the eye is subject. I have rei>eatedly seen the loss 
of both eyes take place in spite of the most energetic and 
painstaking treatment. 

Prophylaxis is a matter of the greatest importance in 
purulent ophthalmia. Credo's method is a practically cer- 
tain preventive of its occurrence in the ncw-horn, and 
may materially influence the severity of the process in the 
adult. It cnnMSts in the instillation of one drop of a 2 
per cent. Ktlution of silver nitrate into the eye immediately 
after the first bath. No other measures are necessary 
except the proper precautions against subsequent infet^tion. 
This method has proved very successful and demonstrates 
conclusively that silver nitrate is the most effective remedy 
against gonococei, a very small quantity snflicing to check 
their further growth. 

All gonorrheal patients, and those who come Ju contact 
with them or with patients suffering from gonorrheal con- 
junctivitis, must be carefully warned of the great danger 
of infection. If one eye only is affected, as frequently 
happens in adults, the sound eye should be protected from 
contact with the infections secretion by a collodion shield 
as soon as the diagnosis is definitely settled. The eye is 
covered with a thin pad of cotton over which a piece of 
linen is fitted, and the edges glued to the skin with collo- 
dion, after which the entire dressing is given a second coat 
of collodion. To make sure that infection has been snc- 
cessfuily warded off, the shield must be loosened every 
day, for the first few days, and the eye tlH>roughIy in- 
sjjected. [BuUer's shield, or a watch-crystal fa-stened over 
the sound eye with strips of gauze and collodion, is a 
more easily managed dressing and permits ready inspection 
of the eye, — Ed.] In infants the applicatitm of such a 
shield is riot practicable, nor is it often necessary, as both 
eyes are usually affected from the beginning. 

Treatment. — During the entire course of a gonorrheal 
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conjunctivitis the first duty of the attendant is to keep 
the conjunctival sac absolutely clean by constant removal 
of the discharge. To reduce the swelling and inflamma- 
tion ice-cold compresses are applied at short intervals, the 
eye being carefully wiped with a pledget of cotton every 
time the Compress is changed. The compresses must be 
washed in a 1 per cent, solution of potassium perman- 
ganate before they are put back on tJie ice, and tne same 
solution should be usetl by the sui^eon in cleansing the 
eye at each examination. In the beginning, while the in- 
flammation is at its height, cold compresses should be 
applied day and night ; later, the cleansing process at least 
must he kept up during the entire night. If the secretion 
is very abundant, the attendant should separate the lids 
every quarter of an hour, so as to allow the pus to runoflT; 
but in no case is he to \v\[ia the conjunctival sac. That 
duty must be performed by tlie surgeon himself, from one 
to three times a day or oftener, as the severity of the 
process demands. [As collyria in purulent ophthalmia 
the Editor prefers a saturated boric-acid solution, or mer- 
curic chlorid, 1 ;8000. He has also had excellent results 
with potassium-permanganate solution (1 :2000) used in 
copious irrigations — J liter at a time. Vaseliu rubbed on 
the lids and introduced into the coDJunctival sac is of 
great advantage. Protargol and ai^yrol have been advo- 
cated in place of silver nitrate in purulent ophthalmia. 
They may be used in from 20 to 25 percent, solutions. 
If nrgyrol is used, it shoulil be employed in the manner 
advocated by Standish, Bruns, and others, viz, : The con- 
junctival sac should be kept filled with the solution, which 
penetrates the fohts of the conjunctiva and floats the pus 
to the gur^ce. It has no bactericidal action and is useful 
as an adjuvant, especially in ophthalmia neonatorum, but . 
cannot compare in efficiency to pniperly applied .solutionS'J 
of nitrate of silver in the treatment of gonorrheal co&r J 
junctivitis of adults. — Ed.] 

Silver nitrate is the best remedy for checking the secre- 
tion. As a strong caustic solution would endanger the 
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Plate II. 

a. Diphtheritic conjunctivitis in a small boy. This picture shows a 
higher degree of inflammatory swelling and injection of the conjunctiva 
than the last. The skin of the lower lid and the region about the inner 
canthus are infiltrated and eroded in places by the purulent discharge. 

b. The everted upper lid of the same patient, showing the deep diph- 
theritic infiltration of the conjunctiva, which is of a yellowish -gray color. 

vitality of the cornea, a 2 per cent, solution is usually 
employed ; but in neglected cases, in which the swelling 
of the conjunctiva is unusually great, it may be necessary 
to use the solid stick. The more active the purulent 
secretion the more frequent should be the applications ; 
in adults two brushings a day may be needed ; in fact, the 
nitrate should be applied as soon as the eschar has sepa- 
rated, and that, in turn, depends on the amount of dis- 
charge. The important point to be remembered in cau- 
terizing the conjunctiva is that it must not be practised 
until there is a free discharge of pus ; in other words, not 
before the second or gonorrheal stage. As long as the 
conjunctiva is tense and swollen and there are fibrinous 
deposits and discolored areas, cauterization is harmful. 
[This advice is not in accord with that given by many 
surgeons, who advocate the use of nitrate of silver as soon 
as the diagnosis of gonorrheal conjunctivitis is made, and, 
therefore, in the first stage. — Ed.] 

When the silver nitrate is to be^applied the child is 
made to assume the position described on p. 25. Each 
lid, in infants and adults, is to be everted separately and 
thoroughly painted with the solution, but in such a way as 
to avoid contact with the cornea. The retrotarsal folds, 
which are always the seat of greatest swelling, should re- 
ceive special attention. After the desired eschar has formed 
the excess of nitrate is to be washed away with water, or, 
if the mitigated stick has been used, with a saline solution, 
to prevent injury to the cornea. Tlie organic silver com- 
pounds, protargol and argyrol, are readily decomposed, 
and while it is true that they are less irritating, they are 
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also less active, aiirl I have, accordingly, (liscoiitimied their 
use. Wlien used for auy length of time they also produce 
argyrosis. 

Ulceration of the cornea is not a contraindication for 
silver nitrate ; on the contrary, it is then the only avail- 
able remedy and mnst be applied with all the more thor- 
oughnesB. The conjunctival sac should be carefully freed 
from adherent particles of secretion before silver nitrate is 
applied. 

In adults it is advisable in severe cases to divide the 
out«r canthus by a horizontal incision with Bcis.>ior.s, It 
facilitates eversioo of the lid, allows the conjunctival sac 
to be cleansed more readily, and relieves the jiressure on_ 
the bulb which is so dangerous to the cornea. ^| 

4. Diphtheritic Conlunctivltls. 1 

This disease, which is caused by the Loffler bacillus, 
produces alterations of varying df^rees and clinical ap- 
pearances. In one case the diphtheritic symptoms are 
moat conspicuous — intense inflammation, swelling of the 
lids, deep infiltration of the conjunctiva (Plate 11, 6), pro- 
ducing a grayish-yellow discoloration and followed by 
partial necrosis. Another case may simulate the croupous 
fai-m of inflammation : the exudation is superficial and 
leads to the formation of a grayish-white or yellowish, 
fibrinous membrane containing few cellular elements, 
which is detached with more or less difficulty and reap- 
pears again and again for several days, without inflicting 
any more serious injury on the mucous membrane than a 
slight bleeding. The false membrane usually does not 
extend over the bnlbar conjunctiva. The clinical picture 
in both the croupous and the diphtheritic forms varies 
widely according to the extent and intensity of the 
process. 

In severe diphtheritic conjunctivitis the infiltration in- 
volves the bulbar conjunctiva and may threaten the cornea; 
the danger to vision in such cases is very great, total 
blin<lues8 often resulting from sloughing of the cornea. 
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Sometimes the skin of the adjacent area shows diphtheritic 
symptoms (Plate 11), the neighboring lymph-glands are 
swollen, and there is j^eneral prostration with fever. The 
necrosis may be so extensive that the conjunctiva looks 
like a piece of yellow rubber. In the course of ten to 
fourteen days the diphtheritic inflammation undergoes 
resolution, the secretions of blood and serum give place to 
a more and more purulent discharge, the ulcers in the con- 
junctiva heal, and the resulting, cicatricial contraction may 
produce entropion. The greater the intensity of the diph- 
theritic or croupous inflammation the more abundant the 
discharge of pus in the second stage, so that the latter is 
sometimes spoken of as the gonorrheal stage. 

Diagnosis. — Now that the diphtheria-bacillus is 
known, the diagnosis presents less difficulties than for- 
merly. The diphtheritic nature of croupous conjuncti- 
vitis, first demonstrated by bacteriologic methods, is clin- 
ically confirmed by the observation that simple laryngeal 
diphtheria may be contracted from a patient suffering 
from diphtheritic conjunctivitis. In addition, bacteriol- 
ogy teaches us that other pathogenic microorganisms, such 
as staphylococci, pneumococci, and especially streptococci., 
are capable of producing both the superficial, pseudo- 
membranous, and the deep, necrotic form of conjunctivitis. 
Staphylococci and streptococci are nearly always found 
associated with the diphtheritic bacillus. The Ernst- 
Neisser method of staining affords the readiest means 
of testing the virulence of the bacilli found. The fact 
that fibrinous deposits and sus})icious areas are sometimes 
seen in gonorrheal conjunctivitis renders a bacteriologic 
examination imperative. 

The prognosis depends on the severity of the inflam- 
matory process. It is materially better since the introduc- 
tion of diphtheria-antitoxin, except when streptococci 
form the principal exciting cause, as these microorganisms 
appear to be specially dangerous to the cornea. If exten- 
sive sloughing of the cornea has set in, even antitoxin is 
unable to stay the process. 



r 
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Treatment. — SiibcutaneouB injections of Beliring's 
diphtheria-nntitoxin should be practiswl as early as poa- 
Hible. In light cases scrupulous cleanliness is usually all 
that is needed. In the gonorrheal stage painting with a 
1-2 per cent, solution of siK-er nitrate is indicated. Cold 
compresses may be used with some advantage in the 
initial stages ; in the infiltrative form hot applications are 
more suitable. As tlie disease is extremely infectious the 
piitieiit must i>e kept in strict isolation, even in cases of 
mild, membranous (croupous^ disease, I have seen such 
mild tases produce grave pharyngeal and oaaal diphtheria 
in others. 

S- Trachoma (Granular Conjunctivitis). I 

This disease, whinh is also known as Egi/plinn or f/ran- 
ular ophthalmia, arises by infection, the acute form, charac- 
terized by the presence of a Qiore or less purulent secre- 
tion, being particularly contagious. For this reason both 
eyes are usually affected. The disease often lasts for 
years ; in the chronic form, which is the most (common by 
far, there Is little or no secretion. 

Trachoma is often so insidious in its onset that it es- 
capes detection for a long time. When it is well estab- 
lished the palpebral conjunctiva and rctrotar^al folds 
become uniformly swollen and present a rough, uneven 
ajipearauce. 

Two varieties of granulations are distinguished : 

1, Follicular granulntions, most abundant in the retro- 
tarsal folds, forcing tJieir way through the superficial 
layers of the mucous niembrane in the form of liemisplier- 
ical, serai transparent bodiea of a grayish-piuk color, 
arranged in dense parallel rows and converting the retro- 
tarsal folds into a thick, unyielding mass. The granula- 
tions are less conspicuous in the tarsal conjunctivce, because 
they are smaller and less numerous and completely buried 
in the swollen, papillary mucous membrane; but even la 
this situation they may sometimes be seen as small, bright, 
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Plate 12. 

a. Trachoma of the Lower Lid. — Male, aged 24 years. A few granu- 
lations are seen in the retrotarsal fold of the upper lid. His occupation 
(carpentry) obliges him to work in a dusty atmosphere, and no doubt is 
partly responsible for the disease. We observe tbe conjunctival injection 
characteristic of conjunctival catarrh. 

6. Suhconjimctlval Ecchymoses (Hyphsema Gonjunctivse).— The 
hemorrhage in this case was caused by a slight injury, but the same 
symptom sometimes occurs in whooping-cough. 



circular spots of a yellowish color (Plate 13, a), which 
are sometimes slightly elevated. 

2. The so-called papillary granulations ; the papillae, 
which are normally discernible in the tarsal conjunctiva 
and produce the peculiar velvety appearance seen in all 
forms of chronic catarrh, become enormously hypertrophied 
and form raspberry-like elevations (Plate 13, 6, Fig. C). 
They are, as a rule, more numerous in the upper than in 
the lower tarsal conjunctiva. 

A chamcteristic feature of the disorder is the appear- 
ance, in most cases, of the corneal complication known as 
pannus (see Plate 30, a). This consists of a grayish-pink, 
granular deposit of vascular tissue, which usually begins 
at the upper margin of the cornea and gradually extends 
downward to end in a fairly well-defined horizontal 
boundary. The blood-vessels forming the pannus com- 
municate with the conjunctival vessels and form a venous 
plexus in the cellular tissue of the deposit, which during 
the greater part of the process is limited to the space be- 
tween the corneal epithelium and Bowman's membrane, 
but may in the later stages penetrate more deeply. Pannus 
is in every respect analogous to trachomatous disease of 
the conjunctiva, and is therefore more than a simple me- 
chanical irritation due to friction of the granulations. It 
may cause more or less visual disturbance, or even total 
blindness. 

Cicatrization is a conspicuous feature of the last stages 
of trachoma. As the retrotarsal folds regain their normal 
thickness, the mucous membrane covering them contracts 
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as it is gratiiially crmverted into cimuectivp tia-^ue and a 
nct« Drk (t gravish wliite Kar lints Biak«"- its appenaoce 
ou the tarsal conjuiRtivmPI ite 1 b) llese tiratnLiiU 
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Fro. C— Section throaeh the eonjunctivft <C] and tarsus {F ) of the 
iiliper lids in tracboma. The ponjanctiya is Bwatly tliickened and Infll- 
traled I / ), and presents depressions of the epithelium {a, i, c, d), which 
often reBemble glands, Bltimujth they merely oonespond tj> the fnrcowB 
between the papillie; e, epithelinm ; A, acini of the Meibomian glands; 
i, tissne in Troat of tbe tarsus. 



s and the atrophy which occurs in thr tarsal plates 
give rise to entropion, and the friction of thf cilia on the 
cornea in turn aggravates the paIlnll^, m that ulceration 
of the an-nea not infrequently results. 

Trachoma is a veritable curse to the countries where 
the disease is endemic; its victims sufl'er for years and 
are usually incajKicitated for work most of the time ; many 
of them become blind. 

Fortunately, its geographical distribution is limited. It 
occurs moat fre<juently in Arabia and in Egypt ; ir; Europe 
the inhabitants of low-lying regions (Belgium, Holland, 



Hungary, the countries bordering on the lower Danube, 
.') suffer most, the higher regions being exempt 
from the disease. The poorer classes are usually attacked. 



The .subjective symptoms are essentially 
those of catarrh. Ptosis is a more or less constant symp- 
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Plate 13. 

a. "Follicular" trachoma with numerous yellow granulations. 

h. Papillary trachoma with beginning cicatrization ; the intervals 
between the papillse are filled with a network of grayish-white lines and 
stripes. 

For both illustrations the author is indebted to Professor v. Michel. 

torn in the early stages and gives the patient a character- 
istic appearance. As the cornea becomes involved the 
discomfort of the patient increases, and if the pannus in- 
vades the pupil, vision is affected. 

The course varies widely, according to the severity of 
the process and its tendency to acute exacerbations or 
chronicity ; the most unpleasant feature is the constant 
occurrence of relapses, even after recovery seems to be 
established, although they are partly due to the patient's 
neglect in abandoning the treatment too soon. In some 
cases papillary granulations are more conspicuous ; in 
others the follicular type preponderates ; in a third class 
of cases the two forms are found associated. During the 
last stages cicatricial trachoma and its disastrous sequelsB 
are often observed. The latter include entropion, trichi- 
asis, xerosis of the conjunctiva, connective-tissue change 
of the cornea, and, finally, a general devastation of the 
conjunctival cul-de-sac by symblepharon. On the other 
hand, the pannus may disappear under appropriate treat- 
ment, and regeneration of the conjunctiva take place if 
cicatrization has not been too extensive. 

The cause of trachoma is a specific poison, the exact 
nature of which we do not know as yet, although specific 
microorganisms of trachoma have been described by more 
than one observer. [Recent investigations by Halber- 
stiidtor and Prowazek, confirmed by Greetf, Clausen, and 
Frosch, have demonstrated as an almost constant condi- 
tion in the discharge and follicles of trachoma very small 
(liplobacteria, always surrounded by a zone. Prowazek 
regards this parasite as a form of protozoan, but Greeff is 
unwilling to accept this definition, and prefers to call 
these small bodies ^' trachoma corpuscles.'^ — Ed.] 
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Certain external couditions, such as crowded quar- 
ters, poverty, bad air, and a low altitude, undoubt- 
edly tend to foster tlie disorder. An interesting fact I 
in connection with the relation of trachoma to alii- 1 
tude is that the inhabitants of Switzerland have so far I 
escaped infection, although numbers of Italian laborers I 
sufiering from the disease come into the country evenr I 
year and live in tolerable proximity to the natives. It ] 
has also been observed that recovery from the disease is i 
hastened by sojourn in the mountainous regions of Switz- 
erland and the Cancasns. [According to Burnett, trach- 
oma may occur at an altitude of 4700 feet. Van Millen- 
gen denies the influence of altitude and the immunity of i 
certain races. Nevertheless the disease is almost unknown ] 
in pure negroes. — Eii.] 

The diagliosis in the initial stage is often very dif- 
ficult; indeed, it may be impossible at first to distinguish 
the disease from follicular conjunctivitis. Generally 
Speaking, the granulationa in trachoma are most numer- 
ous in the upper retrntarsal fold, which, like its fellow 
behind the lower lid, soon becomes thickened and a*-] 
Slimes a reddish-yelUiw tint. Sometimes trachoma is I 
confounded with spring-conjunctivitis, although it has | 
nothing whatever in common with that disorder. 
spring-conjunctivitis the nodules are more flattened than I 
in trachoma, and slightly pedunculated, while the rest of 
the tarsal conjunctiva is covered with a pecnliar milky 
film. If, in addition, the characteristic proliferations 
about the corneal margin are present, the distinction ia 
easily made ; moreover, there are no granulations in 
spring-conjunctivitis. Aoute trachoma may be mistaken 
for gonorrheal conjunctivitis. 

Prognosis* — It follows from what has been said that 
the prognosis is exceedingly grave; at least in respect to 
a speedy recovery, especially if the patient is not in good 
circumstances and unable to fallow the protracted course 
of treatment necessary to effect a cure. 
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Treatment. — As the disease is a long and tedious one, 
the treatment must be proportionately assiduous. It may 
be divided into three methods : Local medication, me- 
chanical treatment, and operative procedures. Recovery 
is materially assisted by favorable external conditions, 
especially pure air, if possible in a mountainous region. 

Among local remedies silver nitrate in 2 per cent, solu- 
tion, and copper sulphate, in the form of a stick or a 
crystal (the end of which has been rounded off by rub- 
bing it on a wet cloth), or in the form of an ointment, are 
recommended. Both remedies are usually applied once a 
day ; in severe inflammation wuth active secretion silver 
nitrate is imperatively demanded. (The greater the secre- 
tion the more energetically the nitrate should be applied.) 
After the discharge has ceased, treatment with copper- 
sulphate crystal is to be begun and continued for months 
or even years. The conjunctiva is carefully gone over 
wnth the crystal as often as once a day at first, later 
at longer intervals, until the swelling has entirely sub- 
sided and the mucous membrane appears white and smooth. 
Later on the patient may be directed to paint his eyes 
himself with an amylo-glycerin salve containing ^-1 per 
cent, copper sulphate. Some patients even learn to use 
the crystal. [Excellent applications which may be used 
at home are tannin and glycerin (5 per cent.), or boro- 
glycerid (20 per cent.). — Ed.] If a relapse occurs, with 
renewed secretion, the silver-nitrate solution is again 
resorted to, unless the irritation is too great, in which 
case a weak sublimate solution mav be substituted. A 
few drops are instilled into the conjunctival sac and wet 
compresses applied to allay the inflammation. [This 
application of R5ntgen rays and of radium has been 
recommended. The editor has tried the .T-ravs without 
satisfactory results. — Ed.] 

The PTanulations are best removed bv mechanical 
means : By picking them out one by one with a needle, 
and expressing their contents between the thumb-nails, or 
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by squeezing them out with Knapp's roller-forceps or 
Kuhnt's crushing forceps. Another instrument that is 
very well adapted for expressing the contents of the gran- 
ulations is the curved forceps designed by v. Schroeder, of 
Petersburg, supplemented by the wire brush of the same 
author, with which the granulations are to be first super- 
ficially scarified. (See Atlas and Eintome of Operative 
Ophthalmology, p. 345). 

During the procedure of expression it is advisable to 
protect the eyes with spectacles, as the contents of the 
granulations are sometimes projected a considerable dis- 
tance and may infect the surgeon's eyes. That such in- 
fection has actually occurred is vouched for by my col- 
league, Natanson of Moscow. They may also be destroyed 
with the galvanocautery. Keining's method of brushing 
the granulations daily with a 1 : 2000 sublimate solution 
combines mechanical removal with medicinal action. 
Excision of the diseased retrotarsal folds is apt to be fol- 
lowed by grave cicatricial changes in the conjunctiva and 
is not to be recommended. On the other hand, the de- 
formities of the lids which often result must be corrected 
by surgical means. 

Pannus usually requires no special treatment. If the 
vascular tissue is unusually thick, cauterization may be 
practised with great care. If ulcers develop in the cornea, 
copper sulphate must be used instead of silver nitrate [and 
the treatment suitable for corneal ulcer instituted. — Ed.]. 
In cases with severe pannus, but without discharge, infu- 
sion of jequirity bean {Abrus precatorius) or Romer's 
jequiritol is useful for clearing the cornea. The jequirity 
^ poison produces severe inflammation which, if it becomes 
too intense, can be mitigated with Romer's serum. 
The patient and his attendants should be duly impressed 
with the importance of observing proper precautions 
against the spread of the disease. If possible, the patient 
should be isolated, especially if the disease appears in 
large bodies of men, as in an army. 



132 EXTERNAL DISEASES OF THE EYE. 

Plate 14. 

Sprlng-cox^unotlvltiB.— a. Patient is a robust and otherwise healthy 
farmer, 24 years old. In winter and during a protracted spell of cool 
weather in summer the disease practically disappears ; moderate amount 
of secretion. The conjunctiva 6f the lower lid is covered with a milky 
film ; that of the upper is normal. The tissues about the corneal margin 
are hypertrophied and encroach to the extent of from 1 to 2 mm. on the 
membrane. 

b and c. Clerk, aged 19 years. For the last three years the inflamma- 
tion has regularly made its appearance in May, and lasted the entire sum- 
mer. There are no follicular granulations to be seen anywhere. The 
right upper lid shows the tessellated appearance of the hypertrophied 
tissues ; on the left lower lid the milky opacity is illustrated. 

d. In this patient (male, aged 14 years) the characteristic yellowish in- 
jection is clearly seen to the temporal side of the cornea, merging into 
the marginal hypertrophy, which is also well marked. 

e. Sprlng-cODjunctivitiB. Large pavement granulations on the con- 
junctiva of the upper lid. 

Obtained through the kindness of Professor v. Michel. 



6. Spring-conjunctivitis (Fruehjahr's Catarrh). 

Spring-catarrh is the only process in the human body, 
with the exception of freckles, that is exclusively depend- 
ent on atmospheric heat, so much so that it does not attain 
its full development in cool seasons. It is a diffuse in- 
flammation, involving the entire conjunctiva, although 
localized deposits are sometimes observed. 

The disease is quite rare in some localities, and occurs 
most frequently in young men, giving them a strikingly 
pale and languid appearance and often lasting for years. 
Owing to the slight degree of ptosis which is usually 
present the patients have the same dull, sleepy look that 
IS seen in trachoma. 

One characteristic symptom is a peculiar yellowish-red 
discoloration of the conjunctiva on either side of the cornea 
(Plate 14, (J). The remaining objective phenomena may 
be divided into three groups : 

1. Hypertrophy at the sclerocorneal junction, consisting 
of smooth, semitransparent nodules, of pinkish color and 
waxy appearance, found chiefly on either side of the 
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cornea, but occasionally encroaching on the upper and 
lower segments of the limbus (Plate 14, a, d, and e). 
These nodules never undergo degeneration. 

2. The so-called tessellated or pavement-granulaMons on 
the tarsal conjunctiva (so called on account of their resem- 
blance to street-pavement). They consist of hard, flat- 
tened masses, pinkish in color, and upon close inspection 
are seen to be slightly pedunculated (Plate 14, 6 and e). 
The surface of these granulations often exhibits a bluish 
tint, which may extend over the rest of the tarsal conjunc- 
tiva, constituting the third symptom, viz.: 

3. Milky opadty, in some places like a delicate cau- 
terization film, in others resembling a plate of smooth, 
bluish-white enamel (Plate 14, c). 

These symptoms are not always found associated in 
every case. Any one of the three groups may be wanting. 
Of they may be present in varying degrees of intensity. 
The hypertrophied limbus may encroach upon and practi- 
cally conceal the cornea on all sides ; or this symptom may 
be absent altogether and the granulations on the tarsal 
conjunctiva may attain such proportions as to cause ulcer- 
ations in the cornea by their friction (rarely). In other 
cases they may be very few in number, scattered here and 
there in small groups, while the intervening tissue exhibits 
the milky opacity which has been described. 

The limbus-form is often followed by the formation of 
a small crescentic opacity in the cornea, running parallel 
to the periphery and resembling a segment of arcus 
senilis ; it often persists for years after the disease has run 
its course. 

A more or less constant symptom is found in the 
mucous or mucopurulent secretions which collect in 
threads on the retrotarsal folds and surrounding tissues. 
This gives rise to some of the symptoms seen in catarrh, 
as itching, stinging and burning pains, inability to do fine 
work, and gluing of the lids in the morning. General 
aggravation of the symptoms usually follows exposure to 
.excessive heat. The disorder appears to be influenced 
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more by lioat than by the direct action of the sun, the 
patients suffering less severely in high altitudes in spite of 
the greater power of tlie sun^s rays. 

The diagnosis is based on the state of the weather and 
the pathologic changes described. The disease is some- 
times mistaken for trachoma {q. v.) and marginal eczema 
of the cornea (marginal keratitis). The latter can always 
be recognized by the ensuing ulceration in the cornea. 
When the disease occurs in elderly people, as it occasion- 
ally does, some difficulty may be experienced in distin- 
guishing it from an incipient cancer. Even a microscopic 
examination of the hyperplastic tissue about the limbus 
does not always clear up the diagnosis, since the same 
abnormal preponderance of epithelial elements and ten- 
dency to send out long villous processes into the subjacent 
connective tissue (which also shows marked hypertrophy) 
are seen in spring-conjunctivitis. Neither granulations 
nor follicle-formation can be detected with the microscope. 

Prognosis. — Two factors combine to render tlie prog- 
nosis unfavorable : Our inability to control the chief ex- 
citing cause, the wc^ather, and the want of a specific remedy. 

Treatment. — Although all kinds of remedies, new and 
old, have been suggested, the treatment is still essentially 
palliative. A 1 per cent, lead ointment may be used, pro- 
viding there is no corneal ulceration. Good results have 
been obtained in some cases by inunctions and massage 
with 1-2 per cent, yellow mercuric-oxid ointment, or 
with dilute acetic acid, 1 drop to 10-20 drops of water, 
as a collvrium. Relief is sometimes obtained from sur- 
gical removal of the larger nodules. [Boroglycerid acts 
well ; the internal administration of arsenic has some 
repute. — Ed.] r)ininu'r obtained good results by keep- 

ino* the liirht awav altoirc^thor. Tr-ravs have been recom- 

• "-^ I- • 

mended. — Ed.] The patients should be cautioned to 
avoi<l the heat of the sun as nuioh as possible by remain- 
ing in the shade on hot days ; if possible, they should 
spend the summer at a cool mountain resort. 
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B. CIRCUMSCRIBED INFLAMMATIONS OF THE 

CONJUNCTIVA. 

In contradistinction to the confluent forms of inflamma- 
tion, in which the palpebral conjunctivae are chiefly in- 
volved, we find that in the circumscribed varieties the 
pupillary region is the principal seat of the lesion. The 
most important representative of the group is 

7. Eczematous, Phlyctenular, or Scrofulous Conjunctivitis. 

This is absolutely the commonest form of all inflamma- 
tions of the conjunctiva, general or circumscribed, Horner 
gave it the name of eczema. Its dermoid character be- 
comes manifest by the distinct clinical association with 
eczema of the lids, face, and head, on the one hand, and 
of the cornea itself, on the other, and by its appearance, 
in common with all other forms of eczema, in scrofulous 
subjects. In the absence of a scrofulous habit, some 
reduced condition of health and nutrition, either from 
anemia or as a result of measles, scarlatina, pertussis, etc., 
will usually be recognized as the predisposing cause. The 
disease occurs most frequently during the scrofulous 
period — i, e., in childhood ; rarely in the first year of life 
or after puberty. It rarely appears for the first time in 
adult life, but is sometimes seen in persons who have had 
an attack in their childhood. 

Like other diseases of the eye, phlyctenular conjunc- 
tivitis chiefly attficks the ill-fed and ill-kept children of 
the poor. We find associated with it swollen submaxil- 
lary and cervical glands, chronic nasal catarrh and eczema 
of the nasal mucous membrane, and eczema of the upper 
lip. [The rhinopharyngeal lesions are always present in 
these cases, and if they are not actually the cause of many 
attacks, certainly aggravate them ; in short, they must be 
cured if the disease is to be eradicated. — Ed.] The lip 
and the nose eventually become the seat of an unsightly 
swelling, which combines with the general puffiness of the 
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face to form a characteristic clinical picture in cases of 
long standing. If the cornea is involved in the infiltra- 
tive process, the excessive lachrymation, by its constant ir- 
rigation of the lids, produces marginal eczema and, later, 
spasm and photophobia, on account of which the children 
hold their dirty hands over their eyes or bury their faces 
in the pillow and thereby aggravate the condition. 

Although eczema of the conjunctiva and corneal eczema 
occur together or within a short interval of each other, 
and are therefore parts of the same process, we shall dis- 
cuss the two conditions separately, because prognosis and 
treatment are materially different in the two affections. 

Unless the pustules are very numerous, eczema of the 
conjunctiva does not produce any marked irritation, as the 
general appearance of the patient shows. Lachrymation 
may be somewhat excessive, and some ])hotophobia may 
be present ; but, as a rule, the eye can be opened without 
much difficulty. If the patient complains of irritation, 
the cornea must be carefully examined for eczema. 

The seat of predilection is the circumcorneal zone, 
especially the limbus or sclerocorneal junction. This so- 
called ^* marginal eczema '^ [marginal phlyctenular kera- 
titis] is the commonest manifestation of the process in the 
cornea and in the conjunctiva. The more remote portions 
of the conjunctiva are less subject to the disease. The 
retrotarsal folds and tarsal conjunctivae are exempt or, at 
most, exhibit catarrhal symptoms. 

The size of the pustules is inversely proportional to 
their number ; usually they measure from 1 to 2 mm. ; 
but if they are very few in number they may attain twice 
that size (3 to 4 mm.). Sometimes the pustules are so 
minute that they can be recognized as elevations only by 
the disturbance of reflection which they produce ; the 
conjunctiva and the cornea look as if they were sprinkled 
with glass-dust. As each individual pustule, whether 
large or small, is surrounded by a zone of inflammatory 
tissue, the appearance in this form — when the pustules are 
very minute — resembles the red injection and swelling of 
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catarrh, so that tlie term cezematous catarrh is ased with J 
great propriety. From the fact that the lids becomffl 
much swollen and inflamed, these cases are also designated 
as catarrh wilh swelling. Eczeinatons catarrh sometimes 
occurs in corabiuation with a more discrete eruption of 
larger pustules. 

The typical easema-jrustule or phlyctenule is circular inJ 
form, and, when recent, appears as a small, reddish-grarl 
elevation capped with a layer of smooth epithelium. Itn 
is surrounded by a zone of marked conjunctival injection. 
On the second day after its appearance the covering sepa- 
rates and is replaced by a small, circular mass of gray or 
yellow nernitic tissue (Plates 17 and 18, a). The yellow 
.spot gradually encroaches ou the body of the pustule, so 
that the larger ones are eventually converted into small 
round ulcers, only slightly rais«!d above the level of the 
conjunctiva. As the healing process goes on the piiatuJea 
become more and more flattened, the inflammatory zone 
contracts, and the aite of the ulcer i.« rovered with new 
epithelium. The disease lasts from one to two weeks and 
never attacks the sclera. 

The cornea is very often affected, either alone or in 
association with the conjunctiva. In some cases only the 
cornea is attacked in one eye, and the conjunctiva, without 
the cornea, in the other. The cornpn is most liable to be 
involved in the multiple form, characterized by the pres- 
ence of innumerable granular elevations. 

As in other parts of the body, the eczema is distin- 
guished by its occnri-ence in successive crops; pustules 
in all stages of development are seen at the same time 
with the arars of a former attack. 

The corneal eczema may be primary, or secondary to 
mai^inal eczema of the conjunctiva. The se<»ndary form 
ia observed as a (1) simple marginal irritation, to be dis- 
cussed later ; (2) the excavated or funnel-shaped ulcer ; 
(3) fascicular keratitis; (4) phlyctenular (eczcniatous) 
marginal paunus; and (5) marginal ring-ulc«r (annular 
ulcer). 
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Eczema of the conjunctiva causes little discomfort, as 
the general appearance of the patient shows ; he usually 
seeks relief for a slight stinging-pain during the eruptive 
stage and the feeling as if the eye contained a foreign 
body; occasionally the lids are glued together in the 
morning. 

The diagnosis is readily made if it is borne in mind 
that eczema preferably attacks young subjects, while car- 
cinoma, which in its initial stage resembles an eczema- 
pustule and also begins at the corneal margin, occurs only 
in elderly persons. Another fundamental difference is, 
that carcinomatous nodules never undergo the rapid de- 
generation which puts a speedy end to the life of an eczema- 
pustule. Cancer displays the general characters of a solid 
growth, and ulceration, if it occurs at all, is delayed a much 
longer time. Nevertheless I have seen several cases of 
carcinoma which were at first diagnosed and treated as 
eczema by the family physician, and the loss of precious 
time occasioned by this error led to a fatal terniination. 

Scleritis, which is characterized by the formation of flat, 
circular elevations from 3 to 5 nmi. in diameter, may in 
its initial stage be confounded with eczema. An old case 
of scleritis can be recognized by the slate-colored tint of 
the sclera remaining from an earlier attack, while in recent 
cases the diagnosis is established by observing that the 
epithelial covering of the nodules is intact and does not 
undergo necrotic change. The scleritic focus, moreover, 
is surrounded by a bluish injection, while in eczema the 
congestion is of the conjunctival type and is more super- 
ficial. Finally, there is mu(;h more pain, both spontane- 
ous and on pressure, in scleritis. 

A superficial observer might mistake a case of marginal 
eczema of the conjunctiva for spriiig-conjunctivitis ; but 
the nodules in the latter disease do not begin to degenerate 
at the top like eczema-pustules. In doubtful cases it is 
only necessary to remember that circumscribed eruptions 
and their ulcers are always approximately circular in 
shape. 
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Tlie prognosis in tiiniple conjunctival eczema is alwaysH 
favtinible, ivhether the pustult'S be large or small, TheT 
disease is never dangerous, although it may occasion al 
good deal of discomfort if it is protracted. As an indexp 
of the scrofulous habit or debilitated condition of th«^ 
patient, it is always of some significance, because thm 
cornea in such cases may at any time become involved anaf 
endanger the integrity of the visual apparatus. 

The treatment is quite simple. Tlie pustules mighl 
with propriety he allowed to heal spontaneously ; but it if 
better to assist the healing process by dusting the affecta" 
areas with powdered calomel, as a more radical cure vT^ 
thereby effected and the danger of recurrence is reduced to 
a minimum. For the latter reason the treatment should 
be continued for two weeks aflcr the idcers have healed. 

Experience has tauglit the value of the following pre- 
cautions in the use of calomel as a dusting-powder : It 
should not be employed if there la a recent corneal lesion 
or any general irritative condition ; hence it is contrain- 
dicjtted in "catarrh with swelling." The drug must be 
perfectly pure and as finely powdered as possible by being 
siftetl through a cloth. The applications should be made 
with a camel's-hair brusli (the excess being removed by 
tapping against the finger), at the same hour every day, 
either directly on the pustule or on the lower retrotarsal 
fold. If the patient is taking large doses of potassium 
iodid at the time of treatment calomel is contraindieated, 
as the caustic effect on the conjunctiva would be too great. 
lodin is eliminated by the conjunctiva as by other mucous 
membranes — that of the nose, for instance (hence potassium— " 
iodid catarrh of the conjunctiva, nose, etc.) — and combine^ 
with calomel to form iodids of raercurj', which act hb' 
severe caustics. I have seen eschars due to this chemical 
reaction as thick as a diphtheritic membrane covering the 
entire conjunctiva. 

If eczema is complicated with severe catarrh, the secre- 
tion must be controlled by painting the coiijuuctiva with- J 
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Plate i5. 

a. Chaif-particle at the corneal margin. The patient, a peasant-girl, 
does not know bow long the forei^ body has been in the eye, but the 
vascular development of the cornea shows that it must have been there 
for some time. 

b. Conjunctivitis due to the diplobacillus of Morax-Axenfeld. A 
marked swelling of the conjunctiva of the lower lid, already affected 
with some degree of follicular catarrh. 



a 1-2 per cent, solution of silver nitrate before calomel is 
applied ; but if there is much inflammatory swelling, the 
irritation should first be allayed by the application of hot 
compresses steeped in lead- water. 

Atropin is usually quite unnecessary in conjunctival 
eczema, as the pain is not severe enough to demand its 
use [a warm collyrium of boric acid is valuable. — Ed.]. 

The local applications should always be supplemented 
by geneml medicinal treatment of the fundamental disease 
and by tonics to improve the patient's general health. 
This matter will be referred to again in connection with 
the treatment of corneal eczema. [In all these cases the 
rhinopharynx is always more or less diseased and requires 
assiduous care. — Ed.] 

Other localized eruptions are rare in the conjunctiva 
compared with eczema ; we may mention, however, pern- 
phiguSy variola, and acne. In rare instances macular and 
papular sypMlideSy pUynasis, psoriasis, ichthyosis, etc., are 
met with, usually as forming part of a general process. 

8. Pemphigus. 

Pemphigus (see Plate 16, a) gradually leads to the 
condition formerly termed " essential shrinking of the 
conjunctiva.'' The conjunctival sac in the course of years 
becomes completely obliterated, the lids are immovably 
fixed to the eyeball, and the cornea, owing to the loss of 
nictitation, becomes ulcerated and thrown into folds. 
Bullae are rarely seen, owing, probably, to the delicate 
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structure of the membrane; instead^ the conjunctiva is 
covered with gray patches, deprived of epithelium and 
covered with a lardaceous secretion, which later are con- 
verted into cicatrices, while fresh lesions appear in other 
situations. In some cases the mucous membrane of the 
mouth is similarly affected, or there is pemphigus of the 
general integument to indicate the nature of the conjunc- 
tival lesion. 

The prognosis is gloomy, as no effective treatment has 
as yet been discovered. 

9. Variola. 

There is grave danger that the pustules about the lower 
corneal margin may give rise to a secondary corneal affec- 
tion in the form of marginal ulcers or deep purulent in- 
filtration, resulting in perforation-staphyloma, purulent 
iridochoroiditis, and panophthalmia. These sequelae, 
which are not noticed until the conjunctival disease has 
subsided, are the most frequent causes of blindness after 
small-pox. 

Unvaccinated persons, and those who have not been 
vaccinated for a long time, may infect their eyes from the 
vaccination-pustules of newly vaccinated individuals with 
whom they come in contact. Such an infection produces 
severe inflammation and marked swelling of the lids, 
because the pustules usually develop also on the edges of 
the lids and on the cutaneous surface. The small pus- 
tules on the conjunctiva also show the characteristic cen- 
tral depression. A moderate degree of cicatrization may 
result, but, as a rule no damage is done, and the cornea 
does not exhibit much tendency to become involved, unless 
it has been inadvertently inoculated directly with the 
vaccine-point. 

10. Acne. 

Acne may produce nodules about the corneal margin 
which closely resemble eczema-pustules. The eruption is 
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Plate 1 6. * 

a. Essential slirinklng of tbe conjunctiva secondary to pemphi- 
gus. 

Obtained through the kindness of Professor v. Michel. 

b. Pterygium in an elderly man. It has spread over the cornea grad- 
ually during the last few months. The obliteration of the plica semi- 
lunaris is well shown. 



Baiimgarten once mistook a tubercular nodule in this situ- 
ation for a chalazion. In doubtful cases the diagnosis 
should be confirmed by inoculation, if tubercle-bacilli 
cannot be demonstrated [or by subcutaneous injections of 
tuberculin, or by vaccination with tuberculin (Von 
Pirquet^s test). Calmette's test, if the opposite eye is 
sound, might be tried. — Ed.]. 

The prognosis in all cases is very grave, as the 
growth may recur after the most careful excif on. If the 
focus is very small, a cure may be effected by the radical 
removal of the ^proliferations ; but if there is general 
involvement of the conjunctiva and of the lids, it is dif- 
ficult to arrest the process. In the case of two young 
men of marked tubercular habit who came to me late in 
the disease, the sight of both eyes was destroyed ; and in 
another case, that of a young woman, one eye became en- 
tirely blind and the other very nearly, in the course of 
years. 

The treatment consists in the thorough removal, as 
far as possible, of the diseased tissues by operative means, 
and in the application of iodoform. Unfortunately the 
drug cannot always be brought into close contact with 
the tuberculous nodules. General constitutional remedies 
should, of course, be added to the local treatment. If 
the tuberculin treatment is used, the remedy must be ad- 
ministered for some time. New tuberculin is preferable 
to old. 



t 
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■ 3- Syphilomata and Leprosy. 



_ ihilomata and leprusy are occasionally met with, the 
former very rarely. In leprosy the region about the 
corneal margin becomes the seat of yellowish, aemitrans- 
parent tubercles, with few liloud- vessels, which may pene- 
trate into the sclera or spreiul over the surface of the 
cornea. The breaking down of the tubercles is followed 
by extensive tissue-destruction. In addition, the tubercles 
appear in the iris iind produce iritis and cyclitis, which 
cause further injury to the eye, 

INJURIES OF THE CONJUNCTIVA. 

1. Foreign bodies ure fnniuently found in the con- 
junctival sao. A suiull h:idy usually lodges on the inner 
surface of the upper lid, near the mat^in ; larger ones 
often find their way under the upper retrotar.wl fold, 
where they may remain for some time and give rise to 
granulations and (^farrhal secretion. The fold in such 
cases must be carefully scraped out and cleansed with a 
probe. Agricultural patients occasionally present them- 
selves with a particle of ehafF (Plate 15, a) or the wing 
of an insect firmly embedded near the corneal mai^in. 
The concave border of the foreign IjchIv is usnally directed 
toward the eye, so that it pets a firm hold of the tissues 
and often n?mains for weeks, and may cause new blood- 
vessel formation and even granulations. Sometimes it is 
found on the cornea itself. 

2. Bcchymoses of the conjunctiva (byphsema 
conjunctivfe, Plate 12, h) are quite common, either as the 
result of injuries, such as scratches or cut-wounds, or from 
stasis of the blood during a paro.\yem of whooping- 
cough, or ordinarj- cough in elderly people with weak 
vessel-walls. It has Iweu observed especially in persona 
who are the subjects of uiarked arteriosclerosis with or with- 
out nephritis, anil who usually die of apoplexy; hence the 
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Plate 17. 

Eczema of the ConJuncUya, associated with Severe Eczema of the 
Face. — An ill-nourished factory-girl, 15 years old, with sallow, puffy 
face, afflicted with chronic rhinitis, eczema of the nose and face, and 
eczematous catarrh of both eyes, with considerable secretion. At the 
nasal border of the cornea, in the right eye, a pustule is seen, situated 
partly on the conjunctiva and partly on the cornea. In the left eye 
there is a single pustule on the bulbar conjunctiva, to the temporal side 
of the cornea, the margin of which is also beset with minute pustules 
(not seen in the picture). The facial eczema was subjected to suitable 
treatment, the conjunctiva painted with silver nitrate, and later dusted 
with calomel. The patient was subjected to diaphoresis. After a two 
months' course of treatment, which was marked by many relapses, a 
complete cure was effected without injury to the eyes. 

phenomenon is significant from a diagnostic point of view. 
Wounds of the conjunctiva should be closed with sutures 
as soon as possible. 

3, BumSy caused by molten lead or iron, hot ashes, 
etc., or by acids and alkaline lyes, and particularly by 
slaked or unslaked lime (mortar), are among the common- 
est accidents. The usual seats are the lower portion of 
the conjunctival sac and the lower segment of the cornea 
(Plate 19). The epithelium is destroyed and the necrotic 
tissue appears grayish or bluish-white, while the adjacent 
conjunctiva is intensely swollen and inflamed, and occasion- 
ally suflFused with blood. Bums on the cornea give rise to 
similar whitish spots; these soon lose their epithelial cov- 
ering (Plate 19, b\ ulcers are formed, and a cicatricial 
opacity results, which, if situated in the center, may in- 
terfere seriously with visual acuity. In the conjunctiva 
the injury is followed by cicatricial contractions, shorten- 
ing of the mucous membrane, general shrinking of the 
conjunctival sac, and the development of symblephai^on. 

In the cornea the eroded area sometimes becomes cov- 
ered by a process of conjunctiva, forming a so-called 
pseudopterygi um. 

Treatment. — The ultimate effects of a lime-burn are 
much more serious than appears at the first glance, and 
great care is therefore necessary in the treatment. The 
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most pressing indication is tte imraediate and thorough I 
removal of the particles of alaked or unslaked lime orl 
mortar, so as at once to arrest the cauterizing action of 1 
the foreign substance. In view of recent exhaustive I 
studies and expositions of the question by Andrete it is \ 
permissible to use for this purimse large quantities of 
fresh water — a radical departure from the older teaching, 
according to which the condition is aggravated by the use 
of water. Ifthe bum was caused by an acid or by an alkali, 
use a substance which will neutrjlizc the caustic agent. To 
allay the pain and isolate the injured tissue as much as 
possible, vaselin wjntaining 1 per cent, of atropin may be 
rubbed in ; this also has a tenuency to prevent adhesiona j 
lietween the lids aud bulb. But it is not always pos- I 
sible to prevent the development of isymblepbaron, andfl 
an operation subsequently becomes necessary. I 

PTERVaiUM. I 

This anomaly consists of a triangular flap of conjunc- 
tiva, which by a very gradual process, lasting months or 
years, encroaches on the cornea either from the nasal or 
the temporal side (Plates 1 6, b, and 28, a). In severe 
cases the growth eventually covers the pupil and causes 
permanent diminution of vision. Wherever the ptery- I 
^um becomes adherent to the cornea a permanent super- I 
ficial opacity remains. ■ 

The ptery'gium develops from a. pinguceula, a yellowish 'I 
elevation not infrequently seen in elderly people ou either I 
the nasal or the temporal side of the cornea. It is often 1 
caused by exposure to wind and dust. The yellow color, ■ 
which gave origin to the name, is not due to fat, but to I 
hyaline degeneration and an overgrowth of elastic fihers, ■ 
The mechanism involved in the movement of the pingueo- 1 
ula and adjacent conjunctiva toward the cornea is nut well I 
understood. I 

Two forms of pterygium arc distinguished, the pro-l 
ffresshe and the slatiovary. The latter is smooth and light I 
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Plate 1 8. 

a. Marginal eczema-pustale in a scrofulous boy, 12 years old ; three 
days after the begiuiiing of the disease. 

6. Epithelioma inyolving both cornea and conjunctiya, in a man, aged 
36 years. The tumor has been growing steadily for three years ; but the 
patient felt no inconvenience until quite recently, when it began to 
cause i'ching and stabbing-pains and some diminution of vision. The 
growth is not painful m pressure. The adjacent portion of the cornea 
is thick and opatiue, its surface rough and uneven ; the rest of the cornea 
is covered with a cloudy and highly vascular film, so that direct inspec- 
tion of the eye is impossible. Vision is practically abolished, the move- 
ments of the hand being discerned only at a very short distance. Enu- 
cleation. Examination shows that the cornea is largely involved, and 
even the sclera has been attacked by the tumor. 



in texture, non-inflammatory, with a flattened, flbrous 
apex ; it gives little pain. The progressive pterygium, 
on the other hand, is succulent and inflamed ; the apex or 
the entire central border is swollen and grayish-red in 
color. A large pterygium exerts a good deal of traction 
on the conjunctiva, so that the semilunar fold is often ob- 
literated (Plate 16, b). 

The sequelae of pterygium are conjunctival catarrh, de- 
formity, and eventually diminished vision by obscuration 
of the pupil or diplopia from motor disturbances in the 
globe. 

The treatment consists in operative removal of the 
growth and reposition of the conjunctiva ; ca'iterization 
is usually of no avail. The. growth, however, is liable to 
recur even after radical surgical removal. 

TUMORS OF THE CONJUNCTIVA. 

Benign Tumors. — The commonest form is the der^ 
moid growth (Plate 9, h and o). The cornea is usually 
involved to a trreator extent than tlie illustrations show. 
The tumor is alwavs contrenital, and ehi(^flv troublesome 
on account of the dc^formity it produces. Its usual seat is 
the external or the* inferior margin of the cornea. Struc- 
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turally it is neither more nor less than a piece of aberrant 
skin, supplied with hairs and sebaceous and sudorific 
glands. Associated with it we often find malformation of 
the lids, iris, etc. 

Lipodermoid and subconjunctival lipoma are flat, con- 
genital, and sometimes slowly growing tumors of variable 
size, situated underneath the bulbar conjunctiva, usually 
above the inner canthus. They are often invisible until 
the upper lid has been drawn outward and upward. The 
lipoma appears yellowish through the transparent con- 
junctiva. In lipodermoids the investing conjunctiva re- 
sembles skin. Operative removal of the growth may be 
indicated if there is much disfigurement or irritation. No 
more than is necessary should be removed. 

Simple polypi (small fibromas) occur rarely; their 
favorite seat is the inner canthus. Papillomata are 
occasionally seen in the same situation. 

Malignant tumors include carcinoma (epithelioma) 
and sarcoma. Both tumors preferably begin at the cor- 
neal margin. Epithelioma originates as a small, non-pig- 
mented, flat elevation, not unlike an eczema-pustule, which 
for a long time retains its superficial character, but eventu- 
ally becomes larger and penetrates more deeply into the 
subconjunctival tissue (Plate 18, 6). While cancerous 
growths are seated on a broad base and tend to spread 
superficially, the tendency of a sarcoma is rather to grow 
in height, overhanging the cornea without involving its 
structure. Sarcoma is usually piffmented. 

Both carcinoma and sarcoma are exceedingly malignant 
and demand immediate radical excision, to protect both 
the eye and .the life of the patient. If the tumor is firmly 
embedded in the tissues of the eye, enucleation is unavoid- 
able. 
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Plate 19- 

a. Lime-bum of the eonjunctiva and eomea, recent, in a boy, 13 
years old. The ii^ury was caused by the explosion of a bottle which 
the patient was filling with water and unslaked lime. The skin of the 
lids, on the right, shows the marks of glass fragments. The conjunctiva 
of the upper and lower lid is badly excoriated ; also the bulbar con- 
jnnctiva below the cornea and the lower segment of the cornea itself, 
which is dim and bluish-white. Satisfactory cure was obtained with 
pi'actically normal vision, although a rather dense cicatricial opacity re- 
mained about the lower corneal margin and the conjunctiva covering 
the lower retrotarsal fold was somewhat shortened. 

b. Lima-bum of the conjunctiva and cornea, of longer standing 
than the preceding, in a mason, 18 years old. A week ago, while 
the patient was mixing mortar with lime that had been slaked two 
days before, some of the material entered the left eye. The eschar 
is seen in process of separation, and the corresponding spot on the 
cornea has lost its epithelium and is surrounded by a gray border. The 
center of the injured spot is slightly depressed from the loss of tissue. 
Healing was followed by only slight scar-formation and vision was not 
diminished. 



DISEASES OF THE CORNEA. 
A, DIFFUSE INFLAMMATIONS. 

1. Parenchymatous Keratitis (Interstitial or Diffuse 

Keratitis). 

This disease is important, not so much on account of its 
frequency as of the grave symptoms to which it gives 
rise. The great majority of cases (90 per cent.) occur in 
children between the ages of five and sixteen. The course 
of the disease has been so admirably described by -Horner^ 
that it seems to us we cannot do better than quote his 
exact words : 

"In these children a faint, gray haze, accompanied by 
slight ciliary congestion, slowly creeps into the periphery 
of the cornea. At first it occupies a narrow band along 
the margin ; but gradually it inc^ludos wider portions of 

1 Horner, "Die Krankheitcii dos Augcs im Kindesalter," Handb. der 
Ktnderkrankheiten, 5 Bd., ii. Abt., p. 3l>0. 
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the periphery and sends out tongue-like processes toward 
the center (see Plate 30, c), which soon coalesce and cover 
the entire marginal zone with a cloudy film, leaving only 
the central portion free. The lids are spasmodically 
closed, and when we force them apart we observe that the 
surface of the cornea is cloudy and the epithelium has a 
steamy, stippled appearance (in rare cases it is puckered 
into folds), as in cases of increased intraocular pressure. 
With lateral illumination the stripe-like and net-like 
opacities are seen to occupy the deeper layers of the mem- 
brane. The film gradually advances from all directions 
toward the center, where it contracts and increases more 
and more in density, forming a serious obstacle to vision, 
while pari passu the marginal zone begins to regain its 
transparency. Now the central opacity gradually begins 
to change, and the surface relaxes and breaks up, show- 
ing areas of greater transparency among the gray spots. 
The vascular changes vary widely during this process of 
migration. In some cases the centripetal migration is not 
followed by any pathologic changes in the blood-vessels ; 
in others a few small vessels appear in the deeper layers 
of the cornea, but not until some time after the formation 
of the central opacity. In a few rare cases, however, a 
very characteristic vessel-formation is observed to accom- 
pany the advance of the process from the sclera into the 
cornea. Short, densely packed blood-vessels, terminating 
abruptly at the center, appear to j)ush the opacity before 
them and in a sense constrict the corneal field. These 
vessels are sometimes so thickly crowded that they look 
like an ecchymosis. 

" The corneal disease does not end with the completion 
of the centripetal migration and breaking up of the cen- 
tral opacity. Irregular gray spots and nebulae make their 
appearance in the substance of the cornea and combine 
with the resolution of the central opacity to give the 
membrane a speckled appearance. This secondary stage 
is sometimes interpreted as a primary corneal lesion, and 
the special name keraflfis punctata is given to it. The error 
is readily explained by the fact that the patients do not 
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Qsually present themselvea for treatment until after the 
centripetal migration is completed. 

"When iritis occurs as a complication the precipitotea 
on the jKisterior lamina of the cornea and the secondary 
changes in the more anterior portions of tlie membrane 
tend to accentuate the punctate appearance of the opacity 
and tims form another source of error. In about 3U per 
cent, of all cases of interstitial keratitis the deep struct- 
ures of the eye l>ecome involved early in the course of 
the disease ; but in most cases this complication appears 
much later. Iritis usually takes the serous form; it is 




Fio. D.— Frontal aection (parallel to the snrface) of a moderately iu- 
flameil cornea. In addition to the coriieal eell^ (C), or corneal uarpascles, 
the section presents among the interlaciiij: corneal libers ronnd and spin- 
die-shaped leiikocytea (E). ivliicli produce a moderately dense inflamioa- 
tory iiifiltmtioii. K, Disintegrating nuclei of pus-corpusclea (stained 
with hematosylin). 

attended with the deposition of heavy precipitates on the 
posterior lamina of the cornea and ligamentum pectina- 
tum, slight exudation into the pupil, and variable pressure- 
symptoms — usually subnormul tension. As serous iritis 
itself is a form of ui>eUi«, we are often able, after the cen- 
ter of the cornea has cleared up, to establish the exist- 
ence of opacities in tlie vitreous, equatorial foci of cho- 
roiditis, and uveal neuritis ; we may find polar and poste- 
rior cortical cataract — in short, all the signs of a nifi'use 
morbid process, which from its conspicuous feature has 
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been ealled diffuse keratitis, but Is \'ory often a panoph- 
thiilmia. 

" The disease usually affects both eyes, the second being 
attacked days, weeks, or even months after its fellow. I 
myself have been able to establish bilateral involvement 
in 80 per cent, of ray cases, in spite of the obvious fact 
that the patient hails the appearance of disease in the sec- 
ond eye as a proof of inefficient treatment and seeks ad- 
vice elsewhere. It is always advisable to predict the 
probable occurrence of the disorder in the other eye, and 
to warn the patient that it is very apt to nm a slow and 
tedious conrse. The most favorable cases last from six to 
eight weeks ; secondary' opacities, iritic complications, and 
their conseciuences protract the duration of the disease to 
months and years. Relapses are frequent, even after long 
intervals of freedom from the disease. These relapses do 
not, as a nite, exhibit the same character as the original 
attack ; the particiiiation of the sclera is more pronounced 
or a true auleritig develops ; and tlie corneal haze is not so 
diffuse, but appears in patches,. while the vascular changes 
in the superficial and deep layers are more irregular." 

The ultimate fate of the corneal niaculte vanes widely. 
In some cases transparency is completely regained; in 
others, marked by frequent relapses, the center is irre- 
mediably obscured by fine, nebular o[)acities and vision 
is permanently injured. In almost every case of inter- 
stitial keratitis minute vessels can be detected with a loupe 
and lateral illumination, or with the ophthalmoscope and 
direct light. They can be seen twenty years after an 
attack, and may he utilized as a diagnostic sign of syphilis. 

The cause in two-thirds of the cases is hereditary 
syphilis, and the classital signs of this condition should 
always be looked for ; they are : Flat upper jaws, sunken 
nasal bridge, scars at the auglesof the mouth, and Hutchin- 
son's teeth, characterized by diminished size with fairly 
good enamel and shapely outline, and, usually, wide inter- 
vals, especially between the incisors. The central incisors 
of the upper jiiw are wedge-shaped at the expense of the 
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Plate 20. 

Herpes zoster ophthalmicus, taken on the sixth day of the disease. 
The patient, a healthy man, of 48 years, at that time complained of pain 
and the sensation of a foreign body in the left eye. The next day he 
had a slight chill, followed by nausea and lassitude, so that he went to 
bed. When he woke up the following morning forehead and nose were 
covered with an eruption which caused burning pain. The left eye also 
became violently inflamed and he could not see well with it. The doc- 
tor ordered lead-water compresses (a mistake, on account of the corneal 
affection), whereupon vision became woi-se. At the time of admission 
the vesicles had already dried up and formed crusts, as seen in the pict- 
ure. The lids are somewhat edematous; conjunctiva very red and 
swollen, and covered with secretion ; the entire cornea, with the excep- 
tion of the periphery, is denuded of epithelium, and where any exists 
it is grayish-white and opaque. The corneal tissue shows diffuse tur- 
bidity, and the pupil, which is moderately dilated, is barely visible. 
Sensibility is diminished in the distribution of the ophthalmic branch 
of the fifth nerve and entirely lost in the cornea except at the periphery. 
Under a bandage the corneal epithelium gradually regenerated in two 
weeks and the surface cleared somewhat. When the patient was dis- 
missed, six weeks after the beginning of the attack, sensibility had not 
been restored in the cornea ; the surface was uneven, though capable of 
reflection, but the tissues were obscured by maculsB, so that the pupil 
was barely visible. In this case the corne.a was attacked primarily, at 
the same time as the skin. 



free cutting-surface, which is often marked with a small 
circular notch. The significance of the deformity is 
limited to the permanent t^eth. We also look for ulcers 
or scars in the palate, for tissue-destruction of the pillars 
of the fauces, or adhesions of these structures to the 
pharyngeal wall. Deafness not infrequently develops in 
the later stages of the disease ; the cervical glands are en- 
larged ; there are chronic periostitis of the tibiae and j)ain- 
IcvSs synovial effusions in the knee-joint. Upon inquiring 
into the family history we learn of a large mortality 
among the children, and of abortions and stillborn infants. 
In some cases, if the refracting media are not too much 
obscured by the opacity, it may be possible, during the 
healing-stage, to make out minute light or dark blotches 
on the eyeground, which I have illustrated in my Atla^'i 
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of Ophihahnoaeopy, vol. vii, of tliia aeries, and whicb I cou- 
siiler positive signs of heroditary luea. The larger foci of 
choroiditis which aometimea appear during the later stages 
of the disease iiave no significance. 

The diagnosis is materially ainiplified by tlie fact that 
ptirenchyniatons keratitis never undergoes ulceration, dif- 
fering in this respect from eczeniatuiis inflammation of 
the cornea. It is of the highest importance to be able to 
distinguish the disease from glaucoma, which in rare in- 
stances occurs in childhood ; an error in this respect might 
entail fatal consequences. In both diseases there is a 
faint cloudiness of the cornea ; init in keratitis the opao 
ity is irregularly distributeti in spots, while the haze of 
glaucoma is uniform and diffus^e, and usually less marked 
than in keratitis. Definite information can be obtained 
by testing the tension, if necessary under anesthesia. 

Prognosis. — This is unfavorable in so far as we are 
unable to remove the inflammation or prevent its occur- 
rence in the other eye. The prospect of vision being 
eventually restored is, however, fairly good, recovery is 
practically perfect in many cases, and almost always a 
eerviceable degree of visual acuity is regained. 

Treatment. — This, in the first place and in all cases, 
must include a tonic regimen ; in the second place, pro- 
vided they do not interfere with digestion, tlie milder 
iodids, and finally the careful use of mercury ; the latter 
drug, however, is not so efficacious as in the inflamma- 
tiona of acquired syphilis. The local treatment in the 
early stages should consist of atropin and dark glasses 
to relieve tlie irritative symptoms. Later hot fomenta- 
tions are to lie applied ; and if It is tolerated, after a time 
yellow osid of mercury salvo may be rubbed into the eye. 
The osid can be incorporated with ungt^ amylo-glycerin, 
0.1-0.2 in 10.0, or with vaselin, 0.2-0.5 in 10.0, applied 
with a glass rod and well rubbed over the surface of the 
cornea with the ckised lid, once a day or every other 
day. It may not be borne until late in the disease, but 
its continued use materially hastens the clearing of the 
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Plate 21. 

Foreign Body on the Cornea and Dermoid Cyst of tlie Orbit.— An Italian 
marble-cutter, 18 years old, yesterday received a splinter in his left eye, 
which appears as a small brown particle surrounded by a yellow infiltra- 
tion, a little to the temporal side of the center. Patient refuses to have 
the dermoid cyst removed. The swelling above the left lachrymal sac has 
existed since childhood, and has increased very little in the last few 
years. 

opacity. [In addition to the tonic regimen, which should 
include cod-liver oil, arsenic, iron, etc., according to the 
indications, suitable diet, regular exercise, massage, etc., 
the Editor has much faith in the daily inunction of mer- 
curial ointment, which may be kept up for weeks at a 
time. Locally, dionin (2.5-5 per cent.) is valuable. 

—Ed.] ' . . . ^ . 

In rare instances parenchymatous keratitis is met with 
in acquired syphilis, usually in association with iritis. [In- 
terstitial keratitis from acquired syphilis is usually unilat- 
eral. — Ed.] It is somewhat more common in rheumaiie 
subjects, forming in such cases part of a general sderitls. 
Portions of the cornea near the scleritic focus become 
opaque and, in the course of time, as white as the sclera 
(Hclerotizing keratitis) ; the cornea loses its circular outline 
and appears to be encroached upon by the sclera (Plate 
33, b), [The disease is also attributed to rachitis, scrofula, 
malaria, and depressed nutrition. Rarely it may begin 
inutero. Tuberculin tests indicate that a number of cases 
of interstitial keratitis are due to tuberculosis. — Ed.] 

Slight injuries may give rise to extensive parenchyma- 
tous infiltration of the cornea, which usually disappears 
rapidly, but occasionally persists for some time and only 
partially disappears. It is therefore im})ortant to observe 
the greatest care in the treatment of slight injuries, either 
from scratches or the entrance of foreign bodies ; often it 
may be necessary to use protecting bandages. Deep dif- 
fuse infiltration of the cornea may also be caused by 
iridocyclitis. 
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B. CIRCUMSCRIBED INFLAMMATIONS OF THE CORNEA. 

Tht;se forms are more frequent thau the dill'iise, and 
the most frequent of them is 

3. EczematouB Keratitis, 
also called pA/yttetu/or or scroftdatis kernlUis [plilycteu- 
ular keratouonjunctivitis.] Tlie corneal afTcctioii may 
occur independently or in combination with ecsemn of 
ike eonjunetiva, the predisposing causes being the same 
for both forms. [There is mtich evidence to prove that 
the Ifsiona of pldyctennlar fceratitis are of tubercular 
oripin ; thi'v may be caused by toxins, and not by living 
germs. — Ed.] 

The pusfnles vary quite as much in size and number 
in the 'uidepemleid corneal disease as in conjunctival 
eczema; but here also each individual focus has a dis- 
tinctly circular contour. The smaller vesicles, which 
appear as minute grayish elevations and are rapidly con- 
verted into small, superficial depressions by the loss of 
their epithelial covering, heal in from eight to ten days, 
without causing congestion or leaving any appreciable 
permanent opacity. The healing of larger ulcern takes 
place much more slowly and involves a greater loss of 
subsfancG ; ulcers with purulent floors are formed ; a few 
thickened bkKjd-vesselw appear at the edge of the cornea 
and gradually work their way toward the ulcer, nnder- 
neath the epithelium. Unless secondary infection takes 
place, the ulcer clears up and regenerates under it« fresh 
epithelial covering, as may be seen by its reflective prop- 
erties and failure to stain with fluorescin. The normal 
transparency is not completelv restored, but a permanent 
mnniJa remains, es|)ecially after a centrally situated ulcer 
(Plate 2-J, />); the circular shajw indicates its eezematous 
origin. Large pustules may penetrate deeply into the 
corneal tis,■^ue and eventually cause a perforation, usually 
after the development of iritis and turbidity in the 
anterior chamber. Tjarge single ulcers near the corneal 
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Plate 22. 

Eczema of the Cornea and Coxijimctiya on Both Sides, with Eczema 
of the Hairy Scalp, Nose, and Mouth.— The patient, a delicate, under- 
sized boy of 11 years, very pale, has suffered from inflamed eyes for the 
past two years. There is conjunctivitis of both eyes, with copious secre- 
tion and eczematous pannas over both cornese, which are covered with 
infiltrates of various sizes, fresh pustules, and macules of long standing. 
A recent pustule is to be seen in the nasal half of the cornea in the left 
eye; in the right eye a crescentic opacity in the lower segment betrays 
the former occurrence of fascicular keratitis. The cutaneous eczema 
proves the common origin of the various manifestations. 

Plate 23. 

Chronic blepharoconjunctivitis on the right side, chi-onic kera- 
titis on the left. Characteristic expression of photophobia. Chronic 
rhinitis, with excoriations; thickened upper lip. (Illustration from Atlaa 
and Epitome of Children's Diaeaaes, by Hecker and Trumpp.) 

margin are more apt to perforate than central ulcers (see 
Plate 25, a). Perforation is usually followed by attach- 
ment of the iris to the wound, where it becomes incarcer- 
ated to the healing process (Plate 24, a). 

If the perforation is very large the iris is apt to slip 
through the opening (prolapse of the iris), and if there 
is extensive purulent infiltration from secondary infection, 
the corneal tissues may break down and a staphyloma 
result. This is formed as follows : The iris which closes 
the perforation, although reinforced by granulation- and 
scar-tissue, is unable to withstand the intraocular pressure, 
which is usually increased by secondary glaucoma, and grad- 
ually bulges forward. In a few weeks or months the staph- 
yloma is completed (see Plato 32, a) — a hemispherical 
grayish-white or bluish protrusion, which causes a marked 
deformity. Vision is usually destroyed much earlier. 

If the disease is protracted and the eruptions constantly 
recur, accompanied by vascularization, so-called eczematous 
or scrofulous pannus (Plate 22) results. Numerous super- 
ficial blood-vessels unite with new and old foci and their 
maculae to form a grayish-red coating over the face of the 
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cornea and, of coiirMe, interfere gi'eatly with viHioii. If 
the condition persists iiir any It'Ogth of time an extensive 
opacity may result and cause permanent diminution of 
visual acuity. 

Corneal eczema very often occurs secondarily to eczema 
of the conjunctiva. Pustules appear directly on the cor- 
neoscleral junction, partly on the cornea and partly on 
the conjunctiva. The adjacent corneal area becomes 
cloudy, and a few blood-vessels make their appearance. 
This is the so-called marginal keraiitis. If the marginal 
phiyctenulie are large (1.5-2 mm.) the corneal half is often 
converted into a deep (excavated) ulcer, with strong ten- 
dency to perforation (Plate 24, a) ; or the phlyctenular 
ulcer may leave the periphery and ei'eep toward the cen- 
ter of the cornea, forming the so-called miffratojy pmtule 
ov fascicular kera/ifin. The mechanism of this process is 
not well understood. Most cases do not come under ob- 
servation until after the process is completed, weeks or 
months after the beginning of the inflammation, when the 
following picture is seen : A bundle of minute blood- 
vessels, from 1 to 2 mm. broad, extends from some portion 
of the periphery toward the center of tlie cornea, running 
beneath the surface in a straight or slightly curved line 
and terminating In a crescentic, grayish elevation. When 
the process is kept under observation for some time the 
blood-vessels appear to push before them the crescentic in- 
filtration in which they end ; the latter gradually wandera 
toward the center or across the face of the cornea, between 
the center and the periphery, its convex border presenting 
toward the center. The process is attended with severe 
irritation and blepharospasm ; children evince a con- 
stant desire to bury their heads in pillows or creep 
into dark corners. Whenever the disease is seen at its 
inception, the original cause is always found to be a mar- 
ginal pustule. Occasionally sevei^l fasciculse are seen in 
the same cornea, or one in each eye. The entire course 
of the fascicular keratitis across the cornea is mai'ked by a 
stripL'-like opacity, which remains for years as evidence of 
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Plate 24. 

a. Perforation of the Cornea by an Eczematous Ulcer, with Adhesion 
of the Iris. — Patient is a scrofulous boy, 10 years old, who had beeu 
treated outside of the hospital for the past four weeks, and was admitted 
at the time of this recent perforation. It is evident from the shape of 
the perforation that it is due to an eczema-pustule, even without the 
evidence of eczema in the other eye. There is typical ciliary congestion. 
The pupil, owing to the adhesion of the iris, is displaced toward the 
temporal side. A compressing bandage was applied for two weeks, and 
the perforation healed, leaving a smooth, slightly pigmented scar. The 
pupillary distortion is permanent. After a few weeks vision was practi- 
cally restored. 

b. Macula of the cornea of long standing, the remains of an eczema- 
tous ulcer. The circular outline of the scar and the loss of cilia indicate 
that eczema is the causal agent. The eye at the present time is free 
from irritation. 

Plate 25. 

a. Ulcerating eczema pustule a few days after rupture through the 
cornea has occurred, allowing the aqueous humor to escape. The opening 
has been closed by the attachment of the iris to the edges of the ulcer, so 
that the anterior chamber is now restored. The iris has been forced into 
the opening by the intra-ocular pressure, causing slight bulging of the 
curtain, as' shown in Plate 24, a, 

b. Scar resulting from a perforation similar to the one shown in the 
preceding figure. The pigment of the incarcerated iris shines through 
the center of the grayish cicatricial macula. The distortion of the pupil 
is another sign of attachment of the iris — anterior synechia. 

For these two illustrations the author is indebted to Professor v. Michel. 



the disease, and usually produces permanent diminution 
of vision, as it preferably affects the pupillary region. 

Marginal phlyctenular sometimes lead to the develop- 
ment of eczematous, marginal pannus, or, which is worse, 
to a long marginal ulcer, by the coalescence of several 
adjacent pustules. The adjacent portions of the cornea 
become the seat of extensive infiltration, and perforation 
is very apt to result. 

While in the conjunctiva the process is attended with 
only a moderate degree of irritation, eczema of the cornea 
gives rise to marked subjective symptoms, pain, a feel- 
ing of grittiness, as if the eye contained a foreign body. 



w 



I>ISEASKS OF THE CORNEA. 16! 



iflS 



difficulty in opening the Mdsj or even blepharospasm, and 
excessive lachrymation. Vision is affected as soon as the 
process iuvades the pujiillarv region. 

Dlagfuosis. — The circular shape of tlic individual pust- 
ules and the presence of eczema in other parts of the 
body are the chief diagnostic points (Plate 22j. In addi- 
tion ninch iDfomiatinn may be gained by observing the 
ciliary congestion anil the reflecting properties of the cor- 
neal surface. If many old and recent opacities are pres- 
ent, associated with prononroed vascularization, the ])ictiire 
of parenchymatoua keratitis may be simulated. The latter 
condition, however, is never productive of tissne-dest ruc- 
tion, and the circular opacities which sometimes develop 
in the later stages are less sharply defined than are the 
macnlee of eczema, which, in addition, are characterized 
by a constant central depression. 

The prognosis is influenced by the unfortunate ten- 
dency to relapses, which threaten to protract the disease 
indefinitely. If a large pustule develops in tlie center of 
the pupil, i>ermauent impairment of vision is the unavoid- 
able result. In strumous subjects external conditions, 
such as food, living quarters, cleanliness, etc., have 
marked effect on the outcome of the disease. 

Treatment. — General measures to neutralize the evi 
effects of (he strumous habit are the first requisite. 
tiie patient's surroundings as to food, lodging, and cleait*' 
liness are unsatisfactory, every etfort should be made to 
get him into a hospital, where his diet can be rarefuUy 
regulated. Iron (ferr. sacch. solub. [the Editor prefers 
the iodids of iron, to which Fowler's solution may be 
added (a good syrup of hydriodic acid is a valuable rem- 
edy — Ed^), has a stimulating effect on the appetite, espe- 
cially for meatw, and acts as a general tonic. This should 
be supplemented by saline Ijaths, and during the winter 
with cod-liver oil ; in obstinate cases good results are 
sometimes obtained hy a course of sweating. 

If there is eczema of walp and purulent discharge from 
the ears, which is occasionally present in these children, 
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these conditions must receive active treatment. Some- 
times removal of the enlarged pharyngeal tonsil and suit- 
able local treatment of the nose are advisable. 

Locally, atropin in sufficient quantities (3-8 drops of a 
sterile 1 per cent, solution, or several applications of 
atropin-vaselin) to check the pain is indicated. If a 
mydriatic must be given for a prolonged period in a 
strength exceeding two drops a day, the less toxic emuy- 
drin is to be preferred. Atropin in large doses is very apt 
to produce toxic symptoms in children and may dis- 
turb the nutrition. A compress-bandage, which in 
itself tends to allay the pain, is then applied to 
guard against secondary infection and purulent in- 
filtration of the abrasions, which are very apt to 
occur in eczema. The best form of bandage consists of 
one wound over a pad of cotton, which is kept moist with 
a 1 : 5000 solution of mercuric chlorid, more particu- 
larly if there is catarrh. The dressing must not be re- 
moved until every single abrasion is sufficiently covered 
with epithelium. To check the catarrhal secretion, which 
does not contraindicate the bandage, the tarsal conjunctiva 
should be painted once every day with a 1 to 2 per cent, 
solution of silver nitrate. 

If purulent infiltration has set in around the pustules, 
near the corneal margin, for instance, the bandage should 
be tightly drawn. This is the only condition in which 
pressure is desirable in the application of the dressings. 

Before the caustic treatment of fascicular keratitis was 
introduced, the malady was most distressing to the patient 
and a great trial to the physician. Now we resort to 
cauterization, usually with the mitigated stick, well drawn 
out to a point, under local anesthesia with cocain. It is 
important to have the patient under good control, so as to 
avoid injuring the healthy tissues, hence the services of a 
capable assistant are indispensable. If the first applica- 
tion fails to arrest the process a second should be tried. 
The destruction of the advancing crescent is speedily fol- 
lowed by cure, as the rich vascularity of the tissues is most 
favorable to regeneration. 
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It is most important in all forms of eczematous kerat-J 
itia to apply a stimulating remedy at tho most favorable^ 
moment for hastening the rejiarative process. For this 
purpose a 1 to 2 per cent, salve of yellow oxit! of mercury 
(well mixed and coniminutwl) usually .suffices. Its use is 
indicated as soon as the inflammation has begnu to sub- 
side, when the uleers are usually t-leaii and vessel- forma-' 
tion has begun. The salve fulfils the donble purpose of \ 
clearing up the opacities and preventing relapses, and its J 
application must l)e persevered in for some time. 

Another somewhat simpler method of destroying the! 
crescent is curettage (Mayweg), which should ini:liidel 
radical removal not only of the eenlral migratory portion! 
of the infiltrate, but of the entire vascular brush as well.l 
A small sharp curet or a suitable knife may be used. la] 
obstinate cases the treatment may have to be repeated. 
[The treatment of the rhinopharynx is es.sential in all 
these cases, and always there will be found rhinitis, liyper- 
trophied turbiuals, adenoid vegetations, etc. The lachry- 
monasal duct should be kept patulous. Severe corn^ 
ulcers are managed on general pi-inciples, — Ed,] I 

3. Herpes Comeie. I 

Herpes is another form of keratitis of a dermoid char- I 
acter and occurs as herpes zoster or as herpes febrilis. J 

Herpes zoster (see p. 9(3) produces various lesions. in 1 
the cornea : I 

1. The vesicular eruption may appear primarily in the I 
cornea at the same time as on the skin (Plate 20). Tbel 
vesicles appear in groups, rapidly break down, and i'orm J 
an irregular, shallow ulcer, which sometimes becomes! 
deeper and gives rise to extensive purulent i nfi It ration ij 
of the cornea. In the mildest cases the site of the vesic~* 
ular eruption is marked by a more or less permanent .1 
opacity (Plate 20). Iritis occurs in some instances as a j 
complication. The most conspicuous symptom in this J 
and in the following forms of herpes zoster is lessen-j 
ing or abolition of the sensibility, which is determined | 
by touching the eye with a twist of cotton. I 
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Plate 26. 

Herpes Comesd Febrills. — These eighteen outline drawings show 
various shapes and positions of herpes-ulcers, taken from thirteen cases 
under my observation during the epidemic of influenza in 1890-91. 
(They are also to be found in the work of Dr. Hagnauer, who was at 
that time my assistant.^) In Figs. 1, 5, 6, 7, 13, and 17 we see macules 
from former attacks of herpes, recognized by their irregular outline, re- 
sembling a geographical map. Figs. 10 and 15 show the macules which 
resulted from the ulcers seen in 7 and in 9 and 12. Figs. 12 and 14 
illustrate the coalescence of a discrete eruption, and Fig. 17 a magnified 
picture of the original ulcer. In Figs. 11 and 12 slight vascularization is 
beginning to show itself. 

2. In some cases anesthesia occurs in circumscribed 
areas, and upon careful examination delicate nebulae, often 
composed of numerous, small round dots, are seen in these 
areas and sometimes produce shallow ulcers, but in most 
cases persist for some time without breaking down and 
eventually disappear entirely. These opaque spots appear 
to be directly dependent upon the anesthesia or disease of 
the trifacial, which is the original cause of herpes. 

3. Paralysis of the trifacial may giv-e rise to neuro- 
paralytic keratitis, a dangerous form of inflammation 
caused by pyogenic micrococci, which may lead to exten- 
sive ulceration or purulent (colliquative) necrosis of the 
corneal tissues. 

The treatment of herpes zoster consists in the careful 
and continued application of a protective (sealed) band- 
age, which, if persevered in, may possibly ward off neuro- 
paralytic keratitis. For this reason it should be employed 
even when anesthesia is the only symptom, and is impera- 
tively demanded when there is destruction of the corneal 
tissue. 

Herpes comeae febrilis (Horner) should engage our 
interest if only because it proves conclusively that proc- 
esses can occur in the cornea in every respect analogous 
to cutaneous diseases, and that the individual foci possess 

1 Die Misdeutungen dea Herpes Cornea Febrilis^ Inaug. Dissert. Ziirich, 
1891. 
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the same shape, on a very much reduced scale, as in the 
skin. 

It is important to note that the vesicles on the cornea 
are much more delicate in structure, and therefore break 
down and disappear more rapidly than on the skin ; hence 
the diagnosis is usually made from the characteristic 
shape of the subsequent loss of substance, the herpetic 
ulcer and its peculiarities. After the vesicles burst (in 
from one to two days) the cornea for the next week or two 
looks as if it had been scratched with a sharp splinter. 
The irritation is moderate, and the injured spot as well as its 
immediate surroundings, only slightly opaque. In a week, 
or from one to two weeks after the first appearance of the 
eruption, the last shreds of the vesicle-walls separate and 
the ulcers present their typical sinuous outline and clear- 
cut edges. The contour can be very clearly brought out 
by staining with fluoresdn, a procedure of the greatest 
diagnostic value in doubtful cases. [As pointed out by 
Veasey, toluidin-blue will also stain the cornea when it is 
deprived of epithelium. — Ed.] Before the stain is intro- 
duced, a few drops of a 2 per cent, solution of cocain are 
instilled into the eye, which has the incidental advantage 
of intensifying the color. One drop of an alkaline solu- 
tion of fluorescin (fluorescin, 0.2 ; sod. carb., 0.3 ; aqua 
destill., 10.0) is then applied to the cornea and the eye 
kept closed for half a minute, after which it is thoroughly 
washed with a 1 : 5000 bichlorid solution. The pe(;uliar 
shape of the ulcer at on(;e becomes manifest (Plates 26 and 
27, a). Occasionally more than one ulcer is to be seen. 
As a rule, the original outline is retained throughout the 
course of the disease ; in exceptional cases, however, small 
extensions make their appearance after a few days, due to 
deeper-lying ulcers whose epithelial covering has just 
separated. Of course, if secondary infection and infiltra- 
tion of the surrounding tissue supervene, the ulcer may 
assume any size, and may even result in a true hypopyon. 
The distinguishing feature of hernetic ulcer is the exceed- 
ingly slow healing process, requiring from four to eight 
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Plate 37. 

a. Herpes comesd febrills, three weeks after the beginning of the dis- 
ease, stained with fluorescin, showing a green ulcer, of irregular, sinuous 
shape, iu the temporal half of the cornea. (The green color is a little too 
light in the figure.) A slight degree of vessel-formation may be seen at 
the temporal margin of the cornea. The conjunctiva is stained yellow 
by the fluorescin and, in addition, shows marked ciliary congestion. 
The pupil is dilated with atropin. 

b. Hypopyon-keratitis. — Just below the center of the cornea is a puru- 
lent infiltration which developed in the course of a few days. The limit 
of the infiltration remains stationary. The hypopyon in the anterior 
chamber is 2 mm. high. No history of traumatism. There are moderate 
dacryostenosis and chronic conjunctival catarrh. Satisfactory cure after 
several applications of pure carbolic acid. Visual acuity f. 

weeks for its completion, which is probably due to the 
scant and sluggish vessel- formation. 

The explanation may be found in the fact that the 
nerves are diseased in herpes febrilis as well as in herpes 
zoster ; this is shown by the diminished sensibility of the 
cornea observed in many cases. As in all forms of corneal 
ulcer, regeneration begins at the edges ; a new epithelial 
covering overspreads the floor of the ulcer, so that it recov- 
ers its reflecting power and does not stain with fluorescin. 
The original level is very gradually restored, although a 
more or less pronounced macula always remains and for 
years afterward retains the shape of the original ulcer 
(Plate 26). 

Herpes cornese does not appear in successive crops, like 
eczema ; but it is prone to recur in the same eye, or, by 
way of variety, in the other eye, whenever the individual 
happens to have fever. An ordinary cold or a short attack 
of gastric fever suffices to bring it out. The malady is 
particularly common after influenza. In spite of the long 
duration of the process, the iris rarely becomes involved, 
unless a secondary infection takes ])lace. 

The diagnosis is readily made from the symptoms de- 
scribed, and especially from the color obtained with fluo- 
rescin. Sometimes a herpetic ulcer fails to show the 
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typical sinuous contour (resembling a geographical map), 
in which case we base our diagnosis on the fibw process of' 
repair. At first the rliscased spots may easily be mistaken 
for scratches, except for the absence of a history of trau- 
matism. It is often difficult to determine the febrile 
nature of the disease, because the patients usually jiresent 
themselves long after they have forgotten any feverish 
symptoms they may have had. Occasion ally a herpetic 
macula from a former attack in detecteil and helps to clear 
up the diagnosis. 

PrognoeiB.^ — ^We should emphasize the probability of 
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has already b^pin to dip down (E), and will eveiitaallv li 
uker. Ill the floor of the ulcer {Q) tliit lymphatics Brs etiU dlatended^ 
with leukocytes, indicating inflammatory loflltration (/). B, EowmMi'3 
membrane. C, Corneal tissue. D, Deaocmet's membrane, the endotho-« 
IIhI Gorenng or which Inut vinihlv with tbifl power) Bepaiates the Eoroeafl 
from the anterior cbambcr. (JUagniBed 20.) 

a long duration, and, if the lesion is centrally situated^l 

the imavoidable permanent impairment of vision. " 
the other band, if the ulcer is properly treated then 
little danger of its spreading. Relapses are not in 
quent, and little or nothing can lie done to prevent their I 
occurrence. 

The treatment is the same as for corneal ulcer; itfl 
consists in atropin and the constant use of a bandage, t 
be worn until the reflex is restoretl in every part of tbi 



168 EXTERNAL DISEASES OF THE EYE, 

Plate 38. 

a. Serpiginous Ulcer of the Cornea ; Pterygium.— Laborer, 65 years old. 
Five days ago, while patient was chopping wood, a twig struck him in 
the left eye. He now presents a large growing ulcer, with suppurating 
edges, while the center is already in process of regeneration. He says he 
has been troubled with excessive lachrymation in both eyes for six or 
seven years. The lachrymal canaliculi are occluded. A fairly large 
pterygium has been present for some time. Below the cornea the ocular 
conjunctiva shows a moderate degree of edema. An hypopyon, 1 mm. 
in depth, increased during the next few days in spite of repeated cleans- 
ing of the ulcer with pure carbolic acid, and finally filled two-thirds 
of the anterior chamber, so that it was decided to evacuate the pus by 
puncture. The ulcer eventually healed completely. A large central 
leukoma remained. Visual acuity: movements of the hand. 

b. Serpiginous ulcer of the cornea, in an advanced stage. The pa- 
tient is a farmer, 75 years old. He has felt stabbing- and burning-pains 
in the eye for two weeks ; his friends noticed a spot and inflammation. 
Three days ago he consulted a doctor, who sent him to the clinic 
Marked senile symptoms; hemoglobin, 80 X)er cent. The eye has 
watered for some time ; canaliculi are impervious. The eye is very red; 
in the upper nasal portion of the cornea is a large ulcer with broad, green- 
ish-yellow edges and attenuated, bulging center, through which the 
dark anterior chamber is dimly seen. Hypopyon 2h mm. deep; the 
aqueous humor is turbid. The use of the thermocautery is followed 
by perforation of the ulcer and evacuation of the hypopyon. Two days 
later the edges again suppurate, especially about the lower portion of the 
ulcer. Cauterization with carbolic acid. On the next day the ulcer had 
progressed, especially below. At this time the picture was taken. 
Another application of the galvanocautery arrested the process. In five 
days the ulcer cleared up. Cure after one month, with the formation of 
a smooth scar, but no staphyloma. V = ^. 



ulcer (for its chief object is to guard the ulcer against con- 
tamination of any kind, especially of an infectious nature). 
The bandage also serves to diminish the pain by keeping 
the lids quiet, and allows the process of tissue-repair to go 
on undisturbed. When at last a firm epithelial covering 
has been formed, the bandage may be dispensed with, and 
yellow oxid of mercury salve (see p. 155) may then be 
used for from three to four weeks, to complete the cure. 
In the beginning of the disease one or two applications of 
sublimate solution with a cotton pledget (under cocain 
anesthesia) are of advantage. 
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Plate 29. 

Suppuration of the Cornea from Serpiginous Ulcer ; Panophthalmitiff: 

— The patient, who is 73 years old and a farmer by occupation, was 
treated in this clinic a year ago for conjunctival catarrh, which is now 
present, as may be seen by the dried secretion at the inner canthus of 
the left eye. The tear-duct is patulous on both sides. Four days ago 
the patient noticed a burning sensation in the right eye, but paid no at- 
tention to it until yesterday, when he found that he could not see clearly. 
He does not know of any iryury. In the right eye the lids are glued 
fast with secretion, the conjunctiva is red and swollen, and there is 
ciliary congestion ; the cornea is clear except at the center, which is oc- 
cupied by a circular, shallow ulcer, 2 mm. in diameter, not serpiginous, 
but of a uniform greenish or yellow color. Small hypopyon. Behind 
and a little below the ulcer in the anterior chamber a strip of purulent 
exudate is adherent to the cornea. Aqueous humor turbid. The ulcer 
was immediately incised after the method of Saemisch. The exudate 
behind the ulcer was extracted, and brought with it a membrane which 
lined almost the entire anterior chamber. The next day the sloughing 
of the cornea had increased, and the incision was opened once more. 
On the following day the purulent ulcer was much larger, a large amount 
of pus had collected in the anterior chamber, and there was incipient 
panophthalmitis, with edema of the lids and copious purulent discharge 
from the conjunctiva see Plate). On the fifth day after treatment was 
begun the entire cornea was converted into a greenish-yellow purulent 
infiltrate, and in the course of the next few days sloughed away more 
and more, while panophthalmia increased pari passu. 



m Illation of leukocytes increase, the rest of the 
cornea becomes covered with a delicate, diffuse cloudi- 
ness and its reflex is lost. As soon as the purulent focus 
attains a certain size, iritis supervenes ; the aqueous 
humor becomes turbid, synechife are formed around the 
pupillary margin, and pus collects in the anterior cham- 
ber, at first a mere yellow line along the lower margin of 
the chamber, later increasing to a segment (Plates 27, b, 
and 28, a), whicli may occupy one-half or three-fourths 
of the anterior chamber. 

This ])nrnlent iritis is caused by a toxin, elaborated 
by the microoro^nnisms in the cornea, finding its way into 
the anteri(»r chamber Hust as atro])in does, for instance), 
and sotting up an inflammatory process. The pathogenic 
bacteria themselves are not likely to penetrate so far, un- 
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less there has been a very deep-reaching infiltration and 
perforation into the anterior chamber ; hence a hypopyon 
is usually free from bacteria. 

As the purulent inflammation increases, inflammatory 
edema develops in the bulbar conjunctiva and eventually 
in the lids. The edema becomes very marked and in- 
volves the orbital contents (giving rise to protrusion) ; if 
extensive destruction of the corneal substance takes place, 
the suppurative process, penetrating into the iris and 
deeper coats of the eye, gives rise to panophthalmitis 
(Plate 29). 

It must be remembered that a purulent infiltration of 
the cornea is very likely to result in general sloughing ; 
the primary focus, which is usually circular in shape, 
breaks down in the center and an ulcer is formed, the 
floor and margins of which exhibit a grayish-yellow dis- 
coloration (Fig. F). The patient usually complains of 
pain in the eye, headache, and dimness of vision, if the 
ulcer is situated within the pupillary region. There are, 
however, so-calleJ torpid ulcers of this kind, which give 
little pain (perhaps because the sensitive fibers are para- 
lyzed by the toxin), but are none the less serious. 

The most frequent, as well as the most dangerous, type 
of hypopyon -keratitis is the serpiginous ulcer, one of the 
most malignant forms of corneal disease, which is attended 
with great danger to the eyesight from the fact that it 
preferably affects the central portions of the cornea. The 
ulcer spreads rapidly by one or more of its margins ad- 
vancing in the form of an elevated curve of yellow infil- 
tration (see Plate 28), while the ])arts of the ulcer lying 
behind this propagating arc, as it is called, show more or 
less tendency to repair. Hypopyon soon develops. Left 
to itself, the lesion at first produces extensive destruction 
of the superficial tissues, and later penetrates more deeply, 
so that perforation often occurs, followed by prolapse of 
the iris and, finally, panophthalmitis. 

It appears from the investigations of UhthofF, Axen- 
feld, and others that the serpiginous ulcer is almost 
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always caused by the Frdnkel-Weichelbaum pneumocoecm, 
while tiie oilier purulent ulcers of the cornea are due to 
tlie ui^tiiHi of duphi/louocd and xtreptotiocd (much less fre- 
quently to uDperi/iUae), and only iu rare instances t<i pneu- 
mootcei. [Purulent ulcers may als<) be caused by Pfeif- 
fer's bacillus, bacterium coli, bacillus pyocyanens, diplo- 
bacilliis, anil ozena bacillus. — Ed.] 

Am >ng tbise other forms ot hvpop^on-keratitis we in- 
clude the purulent ulceraiums which occur in the course 
of gonorrheal and diplitlientic conjunctn itis, and in ma- 




Fill F — Suctinn throaah the cornea in Biippiiratwe .ind ulcerative 
t>cr«titi4 fulliiwliiK kcr»t<iinalncia iiifaiiitum. The ulLer nith under 

I i-d ediM. IsanmnimW by a Ihiek zone of purulent Infiltration (J. 

Tlie floor of t!ie nU'er h inislii^ slightly forward (h) bv the intraocular 
pmniirR. T'> tlie left nf the nicer the nuclei m the LomesI tissue are 
diniinithed. shiiwini l>eBinii<ng necrosis, and in this area the tissne-clefla 
of thecomi'anri- dist 'ndod with lonn-drawn-out spindle 'haped inaBHee 
or iiiicrD-onanisin!! MMi , which are the cause of the necrosis. The 
mirm-orjraiii'ins hnve entered tliis portion of the cornea from the ulcer, 
and are i>nicatted in pmlifemttoii. In the re^don of the ulcer the niicra- 
cncci, which were the first tfl invade tho tissue, are partly separated, and 
partly piivelnped in leukocytes. 0, Surface of tlie cornea, if, Posterior 
surface of the cornea. 

rasmic infants who nre afflicted with, and eventnally die 
of, grave digestive disturbances (Figs. F and G); also 
keraiitin near oparali/t lea, caused by paralysis of the tri- 
fiicial nerve. Those forms of purulent keratitis are capa- 
ble of causing qnite as extensive destniction in the eye as 
the serpiginous nicer. 

In patients with severe marasmus, or with trifacial 
palsy, the dying out of the surface of the cornea en- 
ables pyogenic micro-organisms to establish themselves. 
The weakening of the tissue by the marasmus or trifacial 
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palsy, etc., secondarily favors proliferation of the germs, 
and, as a result, these cases often develop extensive puru- 
lent infiltration with ulceration, as in ulcus serpens. 

The invariable termination of all purulent ulcers, be 
they large or small, is a dense, cloudy scar or leukomay 
which usually produces a permanent visual disturbance, 
as it is situated wholly or partly within the pupillary 
region. If the perforation is small, the result is a mere 




Fig. G. — The colony of micrococci (Mi) under higher magnification. 
C, Fixed corneal cells, seen from the side, and, therefore, narrow (com- 
pare Fig. D). E, Pns-corpuscles. M, Densely packed masses of micro- 
cocci, forming a spindle-shaped figure. In this area the tissue-elements, 
especially the nuclei, stain badly, and in other places not at all, on 
account of the necrosis ; in some places they are already destroyed. The 
micrococci are probably staphylococci. 

The infant from which the above preparation was obtained in 1880 
died of some intestinal disturbance. The keratitis, which was bilateral, 
developed a few days before death. 

adhesion of the iris (adherent leukomrt); on the other hand, 
the scar of a large perforation may become distended and 
even give rise to a partial or total corneal staphyloma. 
Small ulcers sometimes leave a membrane of inflammatory 
exudate in the pupil, which interferes with vision. If ad- 
hesion of the iris to the capsule takes place along the en- 
tire pupillary margin, secondary glaucoma is apt to de- 
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velop and iridectomy becomes necessary' ; ia feet, any 
adherent leiil^oma may give rise sooner or later to second- 
ary glaucoma. Sloughing of the entire cornea is usually 
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... . , ... I, where they are seen from the surface, produc , . 
liar dentate arst4:liate figures. In crosa-scctioii they would resemble the 
spindle^iiaped figures of the preparation shown in FiR, G. 4, Purulent 
zone of demarcation. The portions of tissue (2, 3, 4) shown in the illus- 
tration are portions of a ring of varying width which surrounds the 
central, broken-donii infiltrate. Whether the condition is due tr> strep- 
tococci or staphylococci cannot now be dctennined, as this case was 
studied in IRTti. and the microscopic preparations date from that time. 
(Magnified 70.) 

followed by prolapse of the lens, panophthalmitis, and, 
finally, phthittin liiilbi. 

The prognosis in all forms of hypopyon-keratitis, and 
especially in serpiginous ulcer, is always exceedingly grave, 
since the entire cornea is threatened with destruction. 
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UnlesB appropriate measures are taken at the pniper time, 
the process usually leads to total or virtual lilindness. 

Treatment. — As a prophylactic measure, dacrytisteno- 
sis and onnjiinctival catarrh occurring in elderly people 
should be treate<] with special care, and the subjects 
wajned of the danger that threatens them. Most cases 
are presented tixj late for general treatment to have much 
effect; but for all that it must m)t be neglected in pro- 
tracted cases. The chief aim in the management of the 
disease should be the thorough destruction of the patho- 
genic colonies in the cornea — in other words, diwinfection. 
At the same time the greatest care should be exercised not 
to destroy any more corneal tissue than is needful, because 
extensive corneal cicatrices, even if they do perforate, are 
very apt to undergo distention. The first step in this pro- 
cedure IS direct disinfection of the ulcer itself; the second, 
the injection of a saline solution under the conjunctiva, 
cauterization of the retnitarsal folds, etc., for such is the 
rapidity with which the iilcrer tends to spread that the 
most ener^tic measures are demanded. Still, every case 
must be treated on its individual merits. If the case is 
seen at the very bcginninjj of hy)>opyon-keratitis and pre- 
sents no more than a yellowisti inliltration with a slight 
tendency to ulceration at the center, painting with carbolic 
acid is usually sufBeient, or even when there is a some- 
what more extensive infiltration, about as large, say, as the 
one represented on Plate 27, 6, which had already pro- 
dDced hypopyon. The eye is cocainized for this purpose, 
and the carbolic acid, after being slightly warmed in order 
to melt it, applied to the corneal focus by means of a 
sharp probe wrapped with cotton, until a whitish eschar is 
formed, limited strictly to the diseased area. The eye is 
then treated with atropin and covered with a sealed band- 
age. If after one or two days the infiltration is still 
found to be progressing, the caustic agent must again be 
applied. 

If the infiltration is larger than the one shown in the 
figure, it is fair to assume that the bacteria have penetrated 
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into the deeper layers of the corneal tissue, where they 
cannot be reached by the carbolic acid, which only acts on 
the surface. A galvanocautery, drawn out to a point, 
affords the best means of cauterizing in this case, or a 
heated knitting-needle will answer the purpose in an 
emergency. If one margin of the ulcer has already 
progressed further than the others, cauterization should be 
particularly vigorous at that point. If the situation of the 
ulcer or of the arc of propagation is such as to justify 
somewhat less heroic measures, the infiltrated tissue may 
be scraped out as thoroughly with a sharp-pointed knife, 
or a small sharp curette, and the site touched with carbolic 
acid ; but if on the next or on the third day any part of 
the infiltration is found to have progressed, the thermocau- 
tery must be brought into requisition after all. This pro- 
cedure may be employed in such cases as are illustrated on 
Plate 28, for example. [Other antiseptic and caustic sub- 
stances which may be applied to check the spread of puru- 
lent ulcers are : silver nitrate (2 per cent.), tincture of 
iodin, formaldehyd (1 : 50), and trichloracetic acid. After 
curetting an ulcer an excellent practice is to dust iodoform 
upon its surface and apply a dry sterile bandage. — Ed.] 

Another method of treating these cases is- that advo- 
cated by Saemisch, which consists in splitting the ulcer. 
The eye is first thoroughly cocainized and securely fixed 
with the forceps ; a Graefe knife is inserted into the sound 
tissue on one side of the ulcer, with its cutting-edge di- 
rected forward, carried across the anterior chamber behind 
the ulcer, and brought out on the other side of the ulcer in 
the sound tissue, so as to divide it from behind forward. 
The incision should pass through the center of the propa- 
gating arc. Thus in the case illustrated in Plate 28, a, 
the section would be made from the outer and lower, to 
the inner and upper side of the cornea, dividing both 
propagating arcs. As soon as the aqueous humor, and 
with it the hypopyon, is evacuated, the greatly inflamed 
iris comes in contact with the posterior surface of the 
cornea and causes violent pain, which lasts for some time. 
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If the hypopyon is tenacious and does not come away 
entirely of its own accord, it must be removed with a pair 
of forceps. If pus remains in the anterior chamber, it 
need not be removed, as it is usually free from germs. In 
performing this operation the greatest care is necessary to 
avoid injuring the lens with the knife. After the first in- 
cision the wound must be reopened every day with a 
blunt, slender probe, until the ulcer begins to heal. The 
advantage of this method is that good results are often 
obtained at the smallest possible sacrifice of corneal tissue ; 
on the other hand, it cannot be denied that the operation 
is almost always followed by extensive anterior synechise 
of the iris, which in turn may give rise to secondary glau- 
coma. Even Saemisch's section is inadequate in malig- 
nant cases and when the ulcer has reached a large size 
(see Plate 29). 

This operation is entirely analogous to a section car- 
ried through a phlegmon or furuncle, from sound tissue 
on one side to sound tissue on the oth r, and depends 
for its good effects on the same conditions, namely, 
relaxation of the tissues and the opening of a chan- 
nel for the lymph-stream to reach the wound and check 
the further progress of microorganisms — in other words, 
self-drainage. 

The treatment may be su])plemented by injecting from 
J to 1 c.c. of a 2 to 5 jxt cent, saline solution under the 
conjunctiva every day or every few days — a procedure 
which is supposed to have a stimulating eflFect on the 
lymph-stream. In ulcus serpens due to pneumococcus, 
Romer's pneumococcus serum sometimes gives satisfac- 
tory results. Above all, dacryostenosis and conjunc- 
tival catarrh must receive careful treatment, the latter by 
means of daily fipplications of a 2 per cent, solution of 
silver nitrate ; the former by daily irrigation of the tear- 
sac wnth a 1 :1000 sublimate solution, and, if necessary, 
by passing a sound or extirpating the sac. Atropin is 
also indicated to combat as soon and as vieorouslv as 
possible the iritis which is usually present. [A collyrium 

12 
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of incTcurii! chlorid (1 : 1000) is, in the judgment of the 
I'ditor, too strong; 1 : 5000 is sufficient. Formaldehyd 
( I : 3000) is useful. Dionin, in ointment or solution 
(o per cent.), is of great value in the treatment of infected 
ulcers of the cornea. — Ed.] 

5. The Catarrhal Ulcer. 

This is the most important representative of the non- 
purulent group of ulcers, and is of interest on account of 
its comparative frequency. As its name indicates, it is a 
sequel of conjunctival catarrh, and usually occurs in old 
l)eople. It occupies the peripheral portion of the cornea, 
forming a shallow sulcus of variable length alone the 
corneal margin. As the ulcer presents very little infiltra- 
tion, either at the base or along the edges, its position and 
extent are often difficult to determine without an exam- 
ination of the refle(tting properties of the corneal surface 
or the behavior with fluoresciu staining. Pain is usually 
niodenite, the flow of tears and circumcorneal redness 
are not excessive, and the ulcer on the whole shows a ten- 
dency to heal of its(4f. On the other hand, if there is much 
purulent secretion, a neglected ulcer may develop into one 
of a purulent type and threaten perforation. This is a 
grave eoni])lieation on account of the large extent and 
peripheral position of the ulcer, and is very apt to be 
followed by extensive prolapse of the iris. 

The diagnosis is suggested by the presence of ciliary 
congestion. The discovery of this type of congestion 
during an attack of catarrh should be immediately fol- 
lowed by a close scrutiny of the cornea for the presence 
of such catarrhal ulcers. To this end the reflecting power 
of the membrane is tested and an examination made by 
lateral illnminnlion, which affords the surest means of 
detecting the grayish opacity (of the diseased cornea) dur- 
ing the initial stage. 

The prognosis is favorable. The ulcer heals rapidly 
with appropriate treatment, and, owing to its peripheral 
position, does not affect the eyesight. 
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Treatment. — Tills la usually limited to the conjunc- 
tiva. If infiltration makes its appearance, local disinfect- 
ants are indirated, one application of suliliraate being 
usually sufficient. 

INJURIES OF THE CORNEA. 

Injuries of the cornea demand the most careful oon- 
aideratiitn, not so raucli on account of their frequency as 
of the vital consequences which they may entail. The 
slightest abrasion of the surface may open the way to 
infection and set up a morbid pnwess which the surgeon 
is afterward unable to control. Foreign boiUes frequently 
become embedded in the corn^ siirtaee. They may be 
BO miniit« as to be detected \pith great difficulty, and yet 
aet up an inflammation which by surrounding it with an 
area of grayish dii^eol oration betrays the site of the for»J 
eign body. When this is a spicule of iron it liaa a browiM 
or brownish-black color (see Plate 21). If the iris ilM 
brown, such a body is at first difficult to detect ; later it i^M 
brought out more clearly by the area of iuliltnition, bi-fiireS 
described, which surrounds it. Similarly a white mibiB 
stance {grain of sand, etc.) where the iris is light eoloregM 
can at first he detected only by testing the redection oi'fl 
the corneal surface or with the aid of lateral illuniinii>fl 
tion. I 

Occasionally a non-irritant body, such as a grain oEM 
powder, for example, which has penetrated below thfrV 
surface, may become jwrmanently embedded. fl 

Stab- and cuMvounils, if deep enough, lead to per?^ 
foration and prolapse of the ins, or at least to udhesioifl 
of the iris to tlie scar. J 

Burns of the cornea and injuries due to the action of|H 
caustic substances, especially lime and ammonia, may leadfl 
to extensive destruction of tisHiie (see Plate 19). ■ 

The treatment in idl injuries of tlie cornea consiateM 
in guanling against infection by means of a compressingfl 
bandage. Foreign bodies an: carefully removed with itfl 
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Plate 30. 

a. Trachoma, with Paxmus of the Cornea.— The patient, an Italian 
woman, 37 years old, has suffered for years from inflammation of both 
eyes. One eye shows incipient cicatricial trachoma, with a number of 
papillary granulations on the upper lid. (The patient unfortunately 
declined to sit any longer after the first illustration, and it was impos- 
sible to obtain a picture of the inner surface of the upper lid, as had 
been intended.; 

h. Phthisis Bulbi Anterior ; Calcareous Degeneration of the Cornea. 
— The woman, who is 26 years old, sustained a stab wound in the right 
eye when she was five years old ; the scar is plainly seen, running 
obliquely toward the corneal margin. She does not remember ever 
to have been able to see with this eye. The contraction of the anterior 
portion of the eyeball suggests that traumatic cyclitis occurred at the 
time. As the remains of iritis are to be seen in the other eye, it is quite 
likely that there was also sympathetic iritis, which, strangely enough, 
appears to have healed spontaneously, for the patient does not remember 
to have suffered from inflammation in the left eye. The cornea of the 
right eye was shrunken, and badly disfigured with whitish epithelial 
scales. Tattooing was employed with very good results and without 
doing any damage. 

c. Parenchsnnatous Keratitis. — The inflammation began three weeks 
ago, and the cornea is already to a largo extent covered with an opacity 
which began at the upper and outer margin. The opacity was soon 
followed by marked vascularization. That the keratitis is diffuse is 
recognized by the ill-defined delimitation of the infiltrated area. Cause, 
hereditary syphilis. 

Plate 31. 

a. and 6. Eeratoconus. — In both cases the apex of the cone formed by 
the abnormal curvature of the cornea is slightly below the visual axis. 
The transparency of the corneal tissue is preserved. Both cases illustrate 
an advanced stage of the disease. 

For these iwo pictures the author is indebted to Professor v. Michel. 

Plate 33- 

a. Staphyloma of the cornea, almost total. The conical prominence 
in this case consists of iris and scar-tissue, and is therefore quite opaque 
and of a bluish-gray color. 

6. Racemose Staphyloma of the Cornea. — In this case the prominence 
is multilocular, being due to the formation of multiple ulcers and subse- 
quent heightening of the iutra-ocular pressure from secondary glaucoma. 

c. Staphyloma of the cornea and ciliary body from sclent is. 

The author is indebted for the above three illustrations to the kindness 
of Professor v. Michel. 
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Plate 33. 

a. SclerltlB, recent — i. 6., three weeks old. The back-shaped elevation, 
which is plainly visible to the temporal side of the cornea, is very sensi- 
tive to pressure. The disease was probably rheumatic in character and 
took two months to heal, leaving a slaty discoloration at the site of the 
elevation, which may be seen over the cornea in the next figure. 

b. Sequela of Scleritis and Sclerotizing Keratitis.— It is quite evident, 
from the pronounced slaty discoloration and reduced density of the 
sclera above the cornea, that the patient (a woman, 37 years old; has suf- 
fered for years from scleritis. The actual presence of scleritis at that 
point and to the temporal side of the cornea may be inferred from the 
inflammatory opacity in the cornea and corresponding ciliary congestion. 
It is also evident from the haziness of the corneal margin that the cornea 
has sutfered frequent encroachments during former attacks of scleritis 
(sclerotizing keratitis). Finally, we see signs of a former plastic iritis in 
the irregular outline of the pupil, which is attached to the lens by nu- 
merous synechisB. The only abnormality in the other eye is a broad 
synechia in the inner and lower portion. The cause of the process is 
difficult to determine. The irritative symptoms began when the patient 
was fourteen years old. She has eight healthy children ; two of her 
brothers died of phthisis. Eleven years ago she had a short attack of 
articular rheumatism without fever. Her eyes had not troubled her for 
the past three years ; the present inflammation began six weeks ago after 
confinement. Not a trace of albumin in the urine. Iridectomy. Dis- 
charged with visual acuity of the left eye equal to ^. 



Episcleritis is more common than tbe deep form, and is 
characterized by the scleritic hump (Plate 33, a), which 
betrays its site by a deep, bluish-red injection underneath, 
which is not movable with the conjunctiva. The inflamma- 
tory foci never ulcerate, but gradually disappear in from 
five to ten weeks or later, leaving a dull gray spot due to 
the attenuation of the scleral tissue. Episcleritis is also 
refractory to treatment, especially the migrating form, 
which tends to encircle the cornea wholly or partially — 
scleritis migrans. 

The elevations in the sclera, which represent a true 
round cell infiltration, vary in size from 3 to 8 mm. ; 
several may be present in the same eye. They are usually 
very sensitive to pressure, but not painful if undisturbed, 
except in a few cases, when the pain is said to be very dis- 
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tressing. The process is very apt to recur, aud, in course 
of time, attaeks both eyes. Episcleritis is, on the whole, 
leaa dangerous than the deep form, and is followed by 
fewer complications. 

Tuberculosis and syphilis are predisposing causes; 
[as Verhoeff lias shown, many cases oi seleritis and 
■ episcleritis react to tulierculin tests, and there is also his- 
tological proof that the process is often tuberenlar. — Ed,], 
but the affection is more often observed in conuection witli 
the rheumatic diathesis, and the treatment in most cases 
should consist of active antiriienmatic remedies : sweating 
and a long-continued use of sodium salicylate. [Super- 
ficial punctate cauterization is of value in the treatment 
of seleritis, as are subconjunctival injections of normal 
salt solution. Dionin also acts well. — Ed.] 

a. In]uries of the Sclera. 

In addition to stab- and ciit-wonnd.s, which are quite 
common, we occasionally see the more serious injury of 
rupture of the sclera, caused by the application of violent 
external force — a blow with the fist or a stick, or a cow's 
horn, or collision with any blunt object. Rupture of the 
sclera is, of course, a perforating wound, and therefore 
endangers the contents of the globe; the «ime is true. 
however, of most stab- and cut-wounds. Besides causing 
the loss of more or less vitreous body, such perforating 
wounds are the means of introducing infectious material 
into the interior of the globe, and as the latter is an ex- 
cellent culture-me<liuni, the purulent inflammation rapidly 
spreads to the retina and uveal tract. In exceptional 
cases rupture of the sclera takes place without tearing the 
conjunctiva, so that the rent does not communicate with 
the outside. lu such lases the lens, instead of being 
forced completely through the rent, as it usually is, may 
only prolapse as faras the conjunctiva (Plate 39, i). Rupt- 
ure usually takes place above the cornea, in a line parallel 
to the margin ; sometimes to one side of the cornea (Plate 
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39, 6). The accident is very often followed by a large 
hemorrhage into the vitreous — hemophthalraos — the retina 
becomes seriously involved (retinitis proliferans), and total 
or partial blindness usually results. A large escape of 
vitreous, especially if mixed with blood, is followed sooner 
or later by separation of the retina and total blindness. 

Wounds inflicted with a knife, scissors, or broken glass 
may heal satisfactorily, if they do not become septic ; they 
are not attended with as great a loss of vitreous as is a 
rupture caused by compression of the bulb. 

A foreign body is not as likely to bury itself in the 
sclera as it is in the cornea ; it usually penetrates into the 
globe and lodges in the vitreous or on the retina. This is 
particularly the case with pieces of iron, which acquire 
sufficient momentum to pierce the tissues of the sclera. 
Pieces of copper also, from exploding dynamite caps, chips 
of stone scattered by powder or dynamite blasting, and 
glass splinters from the explosion of glass vessels in labo- 
ratory work, et<j., often penetrate the sclera. If the 
splinter is large, it may inflict a considerable wound with- 
out remaining in the globe ; these cases are rare, however, 
compared with those in which the splinter penetrates into 
the interior of the globe ; and the latter event is always to 
be considered the most likely in making a diagnosis. 

A perforating wound of the sclera, if extensive and 
before the edges have become united, reveals itself by re- 
duction in the tension of the globe. The ophthalmoscope 
shows more or less hemorrhage and inflammatory turbidity 
in the vitreous body. If the wound is situated along the 
equator, a bright band may be seen in the ophthalmoscopic 
image, indicating a lesion of the choroid. The presence 
of a foreign body in the interior of the globe demands a 
thorough ophthalmoscopic examination. If the suspected 
substance is iron, it is advisable to use the sideroscope, a 
very delicate magnetic needle provided with a device 
which permits its deviations to be read ofl^* with a tele- 
scope, or the large electromagnet, proposed by me, which 
either attracts the splinter toward the iris or at least indi- 
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eates the presence of iron by the pain it produces. In I 
some wist'8 the ijuestion wlietlier there is a particle of ? 
metal in the eye cannot be answered without an i-ray ex- I 
amination, which, however, requires a good outfit, espe- J 
cially in the case of foreign liodies not more than 1 to 2 1 
milliineterH in diameter. [The Rtintgen rays furnish ai 
means by which the presence and position of a foreign I 
borly in the eye can be determined with accuracy. Of the J 
many methods suggested for employing the .r-mys nndef I 
these circumstances, that one proposed by W. M. Sweet 1 
seems to the editor, who speaks from experience, to be I 
the best. J I 

Never explore a wound in the scle^-a imtk a probSf 1 
either for the purpose of detecting a snspected foreign f 
bo<ly or to determine whether the wound is really a per- i 
forating one. For in doing so there is great danger of in- i 
trodiicing pathogenic germs, which may be present on the l 
exterior of the wound, into the vitreous body and setting j 
up a fatal inflammatory process in the interior of the' 
globe. 

The treatment of scleral wounds demands absolute rest 
in bed, at least for some time. If the wound is large, both 
eyes must be bandaged. If the wound is already closed, it 
is better not to disturb it ; gaping wounds may be care- 
fully closed with sutures passing through the conjunctiva J 
and episcleral tissue ; it is not usually advisable to in- ' 
dude the sclera itself in the sutures. 

Only when the piece of iron which has penetrated the 
sclera is very large should the attempt be made to extract 
it through the scleral wound with an electromagnet ; small 
splinters should be drawn into the anterior chamber and 
removed through an incision in the cornea. When the 
eye is brought near the electromagnet, if there is a loose 
piece of iron in any part of the vif reons body it will be 
drawn around the lens against the iris and cause it to 
bulge forward. As soon a» this is observed Ihe patient's 
head is at once thrown back, or the electric current inter- 
rupted, lest the substance become fixed in the posterior 
surface of the iris. If the eye is now turned toward the 
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Plate 34. 

a. Sarcoma of the Iris. — I am indebted for this picture to the kind- 
ness of my colleague, Dr. Mayweg, of Hagen, who made the following 
report of the case before the Ophthalmologic Society of Heidelberg, at 
the meeting of the society in 1897. As long ago as 1870 the patient, a 
factory-hand, 53 years old, had his attention called to a small yellowish- 
brown elevation, as large as a pinhead, in the temporal third of the iris, 
near the outer rim. A year later he noticed a change in the spot; it 
gradually became larger, without causing diminution of vision, which 
at the time of his admission was perfectly normal. The tumor was com- 
pletely removed in two sittings and the wound healed in three weeks. 
Examination of the tumor revealed a moderately pigmented, spindle- 
cell sarcoma. The pigment-spots on the lower portion of the iris are not 
pathologic ; such spots are often seen on the iris ; occasionally, however, 
they develop into sarcoma. 

h. Ssrpliilitic Iritis. — There is marked ciliary congestion. The hyper- 
emia in the iris has changed the original blue-gray color (as seen in the 
other eye) to a greenish tint. The pupil is dilated with atropin and 
shows the projecting synechiee. The patient complains of pain and a 
moderate degree of photophobia; he was infected a few years ago. 



site of the intruder, it can usually be drawn through the 
pupillary opening into the anterior chamber, if the pre- 
caution has been taken to dilate the pupil before beginning 
the operation. If the substance is lodged in the retina 
or choroid coat, some time may elapse before the magnet 
becomes effective, hence the attempt must not be aban- 
doned too soon and may be repeated if necessary. The 
smaller the particle of iron the greater must be the power 
of the magnet, and vice versa. If there is no large mag- 
net at hand, an attempt must be made to iind and extract 
the foreign body with the small magnetic probe, either 
through the original scleral wound, or through a fresh in- 
cision. Further details in regard to the magnet operation 
will be found in Haab's Atlas and Epitome of Operative 
Ophthalmology, [If tlie foreign substance, steel or iron, is 
properly located by means of skiagraph ic examination, the 
editor believes that its extraction through a suitably placed 
incision by means of the extension-point of a Hirschberg 
or Sweet magnet is an eminently proper surgical })ro- 
cedure.] 
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DISEASES OF THE IRIS AND CILIARY BODY. 
I. Inflammation. 

As a rule, the anterior segments of the uvea, the iria, 
and the ciliary body ali partioipLite in the inflammutor~ 
process, 30 that inflammation of the iris alone {iritis) 
the ciliary body (cj/clitia) is not very common ; in severe, 
grades of inflammation even the choroid becomes involved, 
and we speak of uveitis. 

The symptoms of iritis are very characteristic. There 
is pericorneal injection, and tJie pain, lachrymation, and 
phot^iphobia are so severe that the patient finds it diflicult 
or impoaaible to open hia eyes in a bright light. Hyper- 
emia is a Gonepicnous symptom, which mauifestR itself in 
chromatic alterations in the iris; ablne iris becomes green, 
gray changes to a reddish tiut, a light brown or green 
color is somewhat darker and more muddy than that of 
the normal eye (Plate 34, h). The striationsare partially 
obscureil; the tissues are somewhat turbid and puckered 
or thickened from the inflammatory infiltration. The in- 
crease in the volume of the iria causes shrinking and par- 
■tial loss of mobility in the pupil. The latter symptom is 
aggravated by the inflammatory irritation in the muscle- 
fibers, and eventually the pupil fails to react promptly to 
light on account oi^ attachments between the pupillary 
margin and the lens capsule. At first certain portions 
only of the pupillary margin become attached, which, 
after dilatation of the pnpil with a mydriatic (atropin, 
hyoscin, cocain, homatropin), appear as tongue-shaped 
projections of varying width (Plate 34, b) and mar the 
circular outline of the pupil. Tiiese attachments are 
called posterior si/neckite, to distinguish them fram anterior 
synechise between the iris and the cornea, which occur in 
perforations of the cornea. If the case is seen late, the 
entire pupillary mai^in may be bound down and the pupil 
— ^^y tail to dilate altogether under the influence o" 
riatic. Sometimes the pupil begins to dilate at 
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points after a long application of the drug, by the freshly 
formed synechise giving way, and if the attachments are 
not too old it is sometimes possible to l«x)sen them all in 
this way and restore the contour of the pupil. The at- 
tacliment of the whole pupillary margin by an annular 
synechia is termed exclusion of the pupil (seclusio pupillae), 
because the space behind the iris, the posterior chamber, 
is excluded from the anterior chamber. 

If numerous synechise are formed, they are usually asso- 
ciated with exudation into the pupillary region and the 
formation of a false membrane which completely occludes 
the pupil ; this is called ocdumon of the pupil (occlusio 
pupillse). The interference with vision is directly propor- 
tional to the thickness of the membrane. At the same 
time a similar exudation takes place in the aqueous humor, 
which becomes turbid with leukocytes and fibrin, and 
leads to still greater obscuration of the iris and pupil. 
In severe grades the leukocytes may collect at the bottom 
of the anterior chamber, forming a hypopyon and thus in- 
dicating the purulent nature of the iritis. In other cases 
the exudate consists principally of fibrin and forms a 
semitransparent grayish opacity in the anterior chamber. 
High grades of iritis usually give rise to a diffuse hazi- 
ness of the cornea, due partly to fine deposits on its pos- 
terior surface, and partly to direct participation in the in- 
flammatory process in the form of an infiltration of migra- 
tory leukocytes. 

The pain in severe iritis is often very great, and spreads 
from the eye to the brow and temple ; it becomes almost 
unbearable if the eye is exposed to the light ; but may 
also be very severe at night, when it gives rise to exces- 
sive lachrymation. 

On the other hand, there are insidious cases of iritis, in 
which the patient is hardly conscious of inflammation ; 
persons are sometimes found to have synechiae who do not 
remember ever to have had inflamed eyes. 

Iritis may be present in one eye only ; and, if it recurs. 
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attacks the same eye ; or it may show a tfiidency to affect 
both eyes, so that the second eye becomes involved sooner 
or later. 

Oi/ditiH presents other nianifeHtations of iiiHiiiiimatory 
exudation : 

1. Precipitates on the posterior lamina of the airnea, 
ranging in size from a mere point to 2 mm., consisting of 
circular accumulations of round cells, mixed with pigment 
or fibrin, gray or brown in color, according to the nature 
of the pigment. They arc seen chiefly on the lower por- 
tion of the coniea and may be so minute as to be detected 
only with the aid of a lotipo and lateral illumination, or 
with the ophthalmoscope under direct light. They are 
often limited to the inferior quadrant of the cornea — i e., 
to a triangular area, the apex of which lies in the pupil. 
The exudation in eyclitis may also take the form of hvpo- 
pyon or deposit grayish-white masses which appear float- 
ing in the inferior and lateral portions of the anterior ; 
chamhci'. 

2. The exudation may be principally into the posteriop 
chamber and produce a general attachment of the surface 
of the iris to the lena-eapsule by a complete posterior 
synechia. This is recognized by the gradual retraction of 
the iris against the border of the lens as the exudate con- 
tracts, and the deepening of the anterior chamber at its 
periphery. In this form of ciliary attachment dilatation 
of the pupil is complete, or absent altogether. 

3. The exudate may occupy the vitreous chamber, es- ( 
pecially the anterior portion, and, if extensive, produce ' 
more or less marked impiiirment of the visual power. 
The exudate behind the lens in course of time becomes 
organized into masses of inflammatory tissue which gradu- 
ally contract, while the continuous irritation of the ciliary 
body and progressive obscuration of the vitrcoutt finalty 
lead to atrophy of the eyeball (plithi.sis buibi). 

In severe grades of cyclitiB the three forms of exuda- 
tion may ixt combined, and severe inflammatory symptoms, 
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especially pain and congestion, are present. On the other 
handy a simple cyclitis may run its course without giving 
rise to pain and congestion, being recognized only by the 
presence of precipitates and turbidity of the vitreous and 
by the interference with vision which these alterations 
produce. The term serous iritis was formerly given to 
this variety ; but the name is incorrect and now obsolete. 
[To those cases in which the symptoms indicate an in- 
volvement of the iris and ciliary body, as well as the 
choroid, and which are characterized by a decided deposit 
of dots on the posterior layer of the cornea (punctate ker- 
atitis) and patches of choroiditis and extensive vitreous 
opacities, the name uveitis is applied. As Stock has 
shown, many of the cases are due to tuberculosis. — Ed.] 

Alteration of the intraocular pressure is an important 
symptom of cyclitis. It may be abnormally high, in the 
form characterized by tlie deposition of precipitates, or it 
may fall below the normal, especially in severe grades of 
the disease and in the later stages. Associated with ab- 
normally diminished tension we often have the important 
subjective symptom of extreme sensitiveness to pressure 
in the ciliary region, the patient immediately drawing his 
head back when we attempt to touch this region. Another 
ominous symptom of cyclitis is edema of the upper lid. 

Iridocyclitis, or the asso(;iation of cyclitis and iritis, 
constitutes a dangerous and very intractable disease, ow- 
ing to the permanent injuries to the eye inflicted by the 
cyclitic exudates in the posterior chamber and in the 
vitreous, which are absorbed with great difficulty and 
cannot be removed by surgical means. The cyclitis shows 
a decided disinclination to heal, and may torture the 
patient for months and years. But even a simple, chronic 
cyclitis, producing mere punctiform precipitates on the 
cornea and a moderate degree of turbidity in the vitreous, 
may run a slow and tedious course. When primary it 
usually attacks both eyes. In cases of long duration the 
choroid usually becomes involved. 

While, therefore, even an acute iritis or iridocy- 
clitis may be protracted for weeks, the duration of the 
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chronu: form must, be expressed in months or years, and 
the final result is but too often purlial or totiil blindne^, 
the more so if tbe disease shows a tendency to relapses, as 
it often does. Cbronic iritis and iridocyclitis eventually 
lead to atrophy of the iris, cataract, atrophy of the bulb, 
either of its anterior portion (phthisis njiimojO or of its 
entire volume (phthims bvJbi). 

The causes of iritis and iridocyclitis are manifold. 
We distinguish between pnmoi-y aud secowkiry iritis. 
The latter occurs in keratitis, especially in the purulent 
form, and after scieritis, choroiditis, retinal detachments, 
intraocular tumors, etc. 

The primary form may follow in the train of various 
constitutional diseases, or it may occur as a localized dis- 
order, as in traumatism. Syphilis is by far the common- 
est cause of iritis and iridocyclitis (in about one-half of 
all the cases). 

Syphilitic iritis may assume the form of a simple iritis 
with eynechise (Plate 34, b) ; or it may he attended with 
more or less extensive deposita on the cornea, or both these 
forms may be combined. Not uncommonly the disease 
presents a characteristic picture by the formation of nod- 
ules in the tissues of the iris (Plate 35, a). The color of 
these nodules when they are small (1 mm.) is grayish-redj 
when they are large (3 or 4 mm.) yellowish-reil, ami the 
surrounding portion of the iris is usually congested and 
reddened. They preferably select the pupillary, more 
rarely the ciliary, margin, ami grow quite rapidly. Occa- 
sionally several ajtpear together, and by coalescing convert 
portions of the pupillary margin into a thick fold. The 
site of such a syphiloma is invariably marked by a syn- 
echia, which persists even after the nodules have Ixicome 
absorbed. Any marked thickening of the pupillary mar- 
gin, associated with an extensive synechiie, should arouse a 
suspicion of the specific nature of the inflammation, even 
if the nodules are not plainly visible, as they often require 
the microscope for their detection. 

Iritis, with or without the formation of nodules, usually 
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Plate 35, a. 

Syphilitic CondylomatouB IrlUs.— L. P., 23 years old, footman. The 
patieut complains of pains in the right temporal regiou and in the right 
eye fur the past five days. Ciliary ii^jection ; cornea and aqueous hamor 
normal ; pupil dilates in the form of a kidney upon instillation of atro- 
pin, owing to a synechia at the outer lower portion. At this point a 
reddish tumor as large as a hemp-seed projects into the pupil. On the 
raphe of the i)enis, about the middle of the pendulous portion, is a mod- 
erately infiltrated, pigmented si*.ar of a livid coppery hue, about as large 
as a bean. Inguinal, cervical, and axillary glands swollen. Diil'iise 
pustular syphilide. 

Cured with inunctions and subcoiguuctival injections of sublimate. 

Plate 35, b. 

Chronic tuberculosis of the choroid, with severe exudation into the 
vitreous (pseudoglioma) ; iritis. 



appears in the secondary stage of syphilis, so that the 
syphilomata might with propriety be termed papules. 
If, as rarely liappens, it appears after the first year of the 
cHsease, the nodules may be wanting, or they may appear 
during the tertiary stage, when they should be designated 
as gummata. They may attain to a considerable size and 
involve the ciliary body. 

In the course of a syphilitic infection iritis is very apt 
to develop in both eyes ; it is prone to recur, and is often 
accompanied by disease of the choroid, retina, and optic 
nerve. 

Iritis may be attributable to hereditary syphilis. Chronic, 
bilateral iritis, occurring in a child, always suggests hered- 
itary syphilis. 

llheumatic iritis is quite common in certain districts. 
It presents no characteristic symptoms, and the diagnosis 
must be based on evidences of rheumatic disease in other 
parts of the body, on the history, and on the effect of 
drugs. Relai)ses an; frequent ; they often follow relapses 
of articular rheumatism. 

Gonorrheal irifh, occurring as it does in gonorrheal sub- 
jects who are apt to suffer from so-called gonorrheal rheu- 
matism, is often difficult to distinguish from the rheumatic 
form. The same tendency to appear in association with 
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articular rheumatism, or with relapses of the same, is ob- 
served in this type. It often proves very intractable. 

Among the rarer forms of iritis may be mentioned tube?*- 
culous and scrofulous iritis, which occurs in tuberculous 
subjects either as a simple iritis with posterior precipitates, 
or as a chronic tubercular process with the formation of 
nodules in the tissues of the iris. The latter somewhat 
resemble syphilomata ; but they are situated at the periph- 
ery, instead of at the pupillary margin, and their color 
is more gray or grayish-red. Their growth is less rapid 
than that of syphilomata and is attended with less inflam- 
matory symptoms ; usually they are associated with large 
precipitates on the posterior layer of the cornea. A num- 
ber of smaller nodules often coalesce and form an irregu- 
lar, lumpy mass, which partially fills the anterior chamber. 
The process preferably begins in the lower portion of the 
anterior chamber. The presence of miliary tubercles 
among the larger spherical proliferations in the iris'sorae- 
times helps to clear up the diagnosis. Small nodules re- 
sembling tubercles may also be caused by the entrance 
of cilia into the anterior chamber and, rarely, by leukemia 
and pseudoleukemia. 

Iritis is occasionally met with in diabetes and albumin- 
uriUy or in connection with recurrent fever. 

Idiopathic iritis, or one in which no primary disease 
can be discovered, is not attended with marked inflam- 
matory symptoms. It occurs usually in the form of a 
chronic iridochoroiditis with synechiio, deposits, and dis- 
ease of the deep layers of the vitreous, which becomes 
more and more turbid. It leads ,to obscuration of the 
lens and atrophy of the choroid and retina, and may in 
the course of years result in complete blindness. Idio- 
pathic iritis is a grave disease, which usually aifects both 
eyes, although at first one eye may be more seriously in- 
volved than the other. 

The most important of those forms not due to a consti- 
tutional disease is traumatic iridocyclitis, because it is apt 
to be followed by sympathetic ophthalmitis of the other 
eye. Destruction of the affected eye at least is the usual 
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but frequently develops without any premonition of this 
character. TlierefSire it would seem to be safer to regard 
sympathetic irritatioQ and sympathetic inflammation as 
two different conditions, although some authors maintain 
tliat aympatlietio irritation is in its origin infective, and 
that the character of its manifestations is due to a small 
or intermittent dose of the toxin, Romer's researches in- 
dicate that sympatlietic inflammation should be reganled 
as a metastasis, tlie metastatic infection proceeding by way 
of the blood -streams and depending upon some form of 
micro-organism pathogenic for the eye and not affecting 
the body generally, Fnchs's investigations indicate that 
the lesions of sympathetic inflammation are character- 
istic, and develop in n definite form of infiltrating or pro- 
liferating uveitis. — Ed.] 

Biagnosis of Iritis. — It is of vital importance to be 
able to distinguish iritis and iridocyclitis from glaucoma, 
because remedies appropriate for the treatment of iritis 
have the most disastruUH effects in glaucoma, and the error 
might easily lead to total blindness. In iritis the pupil 
is contracted ; in glaucoma dilated. The intraocular 
tension (which is markedly elevated in glaucoma) affords 
valuable information, and itK investigation must not be 
neglected in any case declared to be iritis. The former 
occurrence of iritis may have an important bearing on the 
diagnosis, as it throws light on the question of syphilitic 
disease ; hence a persistent pupillary membrane must not 
be mistaken for the remains of syneehlte. A persistent 
pupillary membrane is, not infrequently seen in the form 
of gray dots or threads in the pupillary region, passing 
from the iris to the lens-capsule. But while the remains 
of syneehise originate at the pupillary margin and form a 
wreath or wreath-like patches, the threads of a persistent 
pupillary membrane are attached to the small circle of 
the iris and ajipear in the form of irregular groups. 

The treatment of iritis and iridocyclitis includes 
local remedies and general constitutional medication for 
the removal of the primary disease. In every ease 
mydriasis must be maintained with atropin or liyoscin, 
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supplemented with a few drops of cocain in refractory 
pupils. If intraocular tension is increased, atropin must- 
be withdrawn for a time. The eye must be protected 
from light, either with dark glasses or by keeping the 
patient in a dark room, according to the severity of the 
iridocyclitis. Atropin and dark glasses not only diminish 
the pain by keeping the iris quiet, but also tend to check 
the inflammatory process by lessening the entrance of 
blood into the contracted iris. Mydriasis also renders the 
formation of synechia? difficult. In simple iritis, showing 
mere punctate opacities, one or two drops of a 1 per cent, 
solution are usually sufficient; in acute iritis five to eight 
drops per day, with, if necessary, the same dose of a 2 
per cent, solution of cocain. In cases of severe and obsti- 
nate iritis, requiring the administration of a considerable 
quantity of a mydriatic for a long time, eumydrin is to be 
preferred on account of its lower toxicity. Absolute rest 
for the eyes and abstinence from alcohol in any form 
should be strictly enforced in acute iritis. [Dionin is of 
great use in the treatment of iritis, and, at the proper 
stage, subconjunctival injections of salt are of value. 
Diaphoresis is of much service in the treatment of certain 
types of iritis, notably those caused by gonorrhea. Large 
doses of salicylate of sodium are indicated in the rheu- 
matic forms of this disease. — Ed.] 

Syphilitic iritis demands vigorous antispecific treatment 
in the form of inunctions, 1 to 4 gm. per day, and potassium 
iodid, 2 to 5 gm. per day. In obstinate cases a course of 
sweating is recommended, which, with sodium salicylate or 
aspirin internally, is also applicable to the rheumatic form. 

Tubercular iritis can only be treated by general consti- 
tutional medication ; excision of the nodules is not of 
much avail. On the other hand, I have seen good results 
in several instances follow the introduction of sterilized 
iodoform into the anterior chamber. The tuberculin- 
treatment (injections of T. R.) is still better. 

In traumatic iritis prophylaxis plays an important part. 
The strictest asepsis is to be observed in all oj)erations 
within the eyeball ; infected wounds should be sterilized 
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as well as possible with carbulic acid, with the thermo- 
cautt'ry, or in any other appropriate wa.y. For this pur- 
pose iodoform may be again recommended; I once saw, 
in the case of a sujipurating cataract-wound, an apjiarently 
hopeleas eye saved by the introduction of iodoform into 
the wound and into the anterior chamber. Cold com- 
presses, so popular among the laity, are to be ahsolut^-Iy 
forbidden in all wounds of the eyeball, on acconnt of 
their great liability to infection. [The Editor has the 
greatest confidence in sterilized ice compresses in non- 
infected wounds of the eyeball. Naturally great caro is 
exercised that the compresses tbemaelves shall not carry 
infection.] If the wound is already infected, cold com- 
presses, as well as leeches, are as useless as would bo the 
"singing of hymns at a fire." 

Most important is the prophylaxis of so dangerous a 
disease as sympathetic iritis. Therefore, all injurios likely 
to produce this affection must bo treated and watched wiUi 
the utmost care, and such eyes must be euncleated which 
threaten sympathetic iritis, especially sucii as have badly 
healing wounds in the ciliary region. If the scars iu such 
eyes begin to contract, they usually are ready for euucle- 
ation, especially if tti other indications are added abnor- 
mally low tension, persistent ciliary congestion, and ten- 
derness on pressure. The prevention and cure of trau- 
matic iritis demand the removal of any foreign body 
which may be within the globe, a procedure still more 
earnestly demanded if sympathetic iritis threatens, 

If sympathetic inflammation has already set in, imme- 
diate enucleation of the eye originally affected is usually 
indicated. This is to be followed by long-continued myd- 
riasis (with atropin) in a dark room and a course of in- 
unctions with blue ointment. 

In order to guard against the occurrence of traumatic, 
and especially sympathetic iritis, it ie well never to oper- 
ate on an inflamed eye except for the removal of a for- 
eign body or for other imperative reasons. Operation on a 
sympathetically affected eye is never advisable until some 
time after the subsidence of all inflammatory symptoms, 
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Plate 36. 

Siderosis (rusting) of the right eye in an iron-worker who, howevey, 
does not remember having ever had an injury from a foreign body. The 
triangular oi)euiug in the upper part of the iris was probably made by 
the escape of a particle of iron from the eye. As the cornea shows no 
scar that corresponds to this opening, it may be assumed that the foreign 
body entered through the scleral border of the anterior chamber. The 
foreign body was evidently of iron, because the eye is rusty (siderosis), 
and because the sideroscope shows a slight but perceptible movement of 
the magnetic needle. Evidences of siderosis are found in the discolor- 
ation of the iris and in the rusty color of the traces of the exudate in the 
pupillary region, on the capsule, and on a thin membrane of exudate 
which covers the pupil. Opacity of the lens can also be made out. 
Amaurosis. (For this illustration I am indebted to Dr. S. Neuburger, 
of Nuremburg.)^ 



when an attempt may be made to improve the visual power 
by an iridectomy. 

If occlusion takes place after iritis, iridectomy must be 
performed early, to prevent the occurrence of glaucoma. 

2. Injuries of the Iris. 

Injuries of medicolegal significance, caused by violent 
external force are sometimes met with in the iris. Such 
are fissures in the pupillary margin and rupture of the 
sphincter, which destroy the circular outline of the pupil, 
and, by producing partial or total paralysis, give rise to 
traumatic mydriasis, although the latter is also caused by 
simple contusion of the nerves. Iridodialysis is the term 
applied to a rupture of the ciliary attachment, in which a 
dark crescentic opening is formed in the periphery of the 
anterior chamber ; the pupillary margin at this point is 
straight instead of circular and does not react. The iris 
may be completely or partially detached in ruptures of the 
sclerotic coat, a condition termed traumatic irideremia or 
aniridia; or the iris may be folded back on itself (Plate 
39, b). All these injuries of the iris may be attended 
with hemorrhage into the anterior chamber and disloca- 
tion of the lens. 

1 " Kasuistischer Beitrag zur Siderosis bulbi," Mouatsbl. f. A., 1903. 
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Siderosk resulting from the entrance of a particle of 
iron into the interior of the eye is characterized by rusty 
discoloration of the iria and of any exudate that may be 
present in tlie pupil (Plate 35). The discoloration developa 
some time after the injury. If the lens contains a particle 
of iron, it may assume a brown color from the oxide that 
is formed, and brownish-red or orange-colored patches 
appear in the anterior capsule, forming a wreath around 
the dilated pupil. Soraetimea the retina becomes impreg- 
nated with iroii, in which case the membrane atrophies 
and sight is destroyed. 

3. Tumors of the Iris and ClElary Body. 

Cysts usually develop after perforating wounds of the 
anterior chamber. They are generally benign, though 
somewhat difficult to remove. Operaiion should not i 
delayed, because there is danger of glaucoma and conse- | 
quent loss of vision. 

Sarcoma occasionally occurs in the iris and ciliary | 
body. It is usually jjigmented, the color ranging from [ 
gray to dark-brown or black, and very malignant. A 
sarcoma sometimes develops from small pigment-spots iu i 
the iris which have been present a long time ; the growth 
is at first very slow, but gradually a laige mass is formed 
(Plate 34, a), which, if left to itself, breaks through thg ' 
outer coat. Sarcoma of the ciliary body may escape de- ' 
tection a long time, until finally it emerges on the periph- 
ery of the anterior chamber. If the sarcoma is limited to 
the iris and is very small, it may be excised ; but if the sar- 
coma is lai^e, or situated in the ciliary body, enucleation 
is necessary to save the patient's life. Tubercular tumors 
have been referred to under Iritis. 
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The crystalline lens, being a non-vascular structure, 
not subject to inflammation ; at the most it may be in- 
vaded secondarily by pus- corpuscles after rupture of the 
capsule by traumatism or suppuration. 



202 EXTERNAL DISEASES OF THE EYE, 

Plate 37. 

a. Senile cataract, mature— i. e., the opacity has extended as far as 
the capsule, and therefore the pupillary margin. The patient, a woman 
of 72 years, is otherwise in good health. 

h. Traumatic Cataract. — The patient, a boy of 14 years, stepped into 
a large box with one foot and struck his left eye agaiust the edge. The 
eye was probably injured by a nail or a sharp splinter, for we see in the 
lower portion of the cornea (a little to the nasal side of the center) a 
freshly healed wound about 2 mm. long, appearing as a grayish streak, 
with a corresponding wound in the nasal half of the iris and in the an- 
terior lens-capsule. The opacity has spread from the anterior cortex, 
where it surrounds the wound in the capsule, to the posterior cortex, 
forming a delicate rosette, which is only seen by transmitted light. 
There is some ciliary injection. Visual acuity, ^. Two weeks later the 
opacity in the posterior cortex had diminished, while that in the anterior 
was more pronounced, and the lens began to swell. In the course of the 
next two weeks the entire lens became opaque. The unabsorbed portion 
of the cataract was then removed by repeated discission, and after a few 
months the visual acuity was found to be f , with a hypermetropia of 
12 D. 

Cataract is practically the only disease, whether pri- 
mary or secondary to other disease or injury of the eye, 
that occurs in the lens. 

The color of the opacity is gray or bluish-white by 
direct light, and black on a red background by trans- 
mitted light (Plates 37 and 38). As the opacity is often 
situated at the periphery of the lens, it is necessary to 
dilate the pupil to bring it clearly into view. If this is 
done and the eye is examined by lateral illumination, the 
position of the opacities is readily seen. Depending on 
the arrangement of the lens-fibers, an incipient cataract 
appears in the form of radial lines, streaks, or wedge- 
shaped opacities (Plate 38, b and c) running from the an- 
terior or posterior cortical layer toward the anterior or 
posterior pole, and, if long enough, enc^roaching on the 
pupillary region. In addition a number of punctate 
opacities are scattered here and there. The opacities are 
always in the fibers of the lens or in the epithelium cov- 
ering the posterior surface of the anterior lens-capsule, 
never in the capsule itself. When we speak of eapsidar 
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cataract we mean opacities due to proliferation of the cap- 
sular epithelium, which are found exclusively in the cen- 
tral portions of the anterior lens-?urface, are sometimes 
bright yellow, especially when they are old (Plate 39, a), 
sharply defined, and in some cases projecting (Plate 
39). This form consists of a dense accumulation of 
epithelial cells, while the other varieties of cataract 
are due to degenerative changes, being produced by the 
lens-fibers between the nucleus and the cortex in the 
region of the equator separating and leaving open spaces, 
which become filled with transparent granular masses. 
The fibers in the equatorial region swell up and become 
turbid, and eventually break down, forming a viscid mass 
containing fat-granules, droplets of myelin, cholesterin- 
crystals, and debris. The distinct swelling which occurs 
in the lens during the formation of a cataract would 
appear to indicate that the degenerative process is asso- 
ciated with an increased amount of fluid in the lenticular 
substance. The swelling can be recognized by the less- 
ened depth of the anterior chamber from forward disloca- 
tion of the iris. The entrance of aqueous humor into 
the lens from any cause, such as injury to the anterior 
capsule, is followed by swelling and turbidity of the lens, 
and what is known as traumatic cataract (Plate 37, b). 

Subjective symptoms — that is to say, impairment of 
vision — are present only when the cataract affects the 
axis of the lens ; a peripheral opacity may be present a 
long time without being discovered. A central cataract 
soon betrays itself by the appearance of dark spots and 
streaks, '' muscse," in the field of vision, and by diplopia, 
which is particularly noticeable when the patient looks at 
a light. If the entire surface of the lens becomes turbid, 
the visual deterioration is, of course, greater than it is when 
a few rays of light can still find their way through streaks 
of opacity. As the cataract progresses the visual acuity de- 
creases more and more, although in an otherwise healthy 
eye some degree of vision is always preserved in simple 
cataract, enabling the patient to discern movements of the 
hand at 20 to 30 cm. and to locate a candle in the dark 
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Plate 38. 

a. Zonular Cataract. — The patient is 7 years old, aud has had lamellar 
cataract in both eyes since infancy. His visual acuity, which was never 
quite normal, is now i in the eye represented in the plate, the defect 
becoming more noticeable on his being sent to school. The lens was 
removed, as the eyes are in other respects normal. 

b. The same eye by transmitted light. The pupil is dilated, showing 
fine, radiating lines surrounding the central opacity (an unusual con- 
dition). 

c. Incipient senile cataract in transmitted light, showing the radiating 
streaks of opacity to the best advantage, after dilatation of the pupil. 
In other respects the eye is normal. The slight degree of ciliary con- 
gestion is caused by a trifling abrasion of the cornea, not shown in the 
picture. 



correctly in any direction (see p. 43). The flame of a 
candle can always be seen in a dark room at a distance of 
3 meters at least. If even this power is lost, we mjist 
assume the existence of morbid changes in the deeper 
coats of the eye, retinal detachments, atrophy of the optic 
nerve, diffuse choroiditis, etc. Sometimes the beginning 
of senile cataract can be inferred from the development 
of myopia or from the increase in an already existing 
myopia, due to the fact that the swelling of the lens in- 
creases its refractive power. The various forms of cata- 
ract are classified clinically as follows : 

a. Partial Stationary Cataract. 

Under this head are included : 

I. Anterior Polar Cataract. — A small white spot 
or pyramidal mass is formed at the anterior pole of the 
lens, and sometimes drawn out to a point (Plate 39,6). 
It is a so-called capsular cataract — i. c, the opacity con- 
sists of proliferating capsular epithelium. It may be 
congenital, and is in that case usually bilateral ; or it may 
be acquired. A central corneal ulcer perforates, the 
aqueous humor escapes, and the lens is brought against 
the site of the ulcer, exciting proliferation of the capsular 
epithelium. Hence a macule is always seen in the center 
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of the cornea in such cases. The process just described 
occurs only in childhood, usually after gonorrheal conjunc- 
tivitis. An anterior polar cataract is always bt'hind the 
lens-capsule, and- cannot therefore be detached from the 
lens without openiug the capsule and producing traumatic 
cataract. If tne opacity Is small, the visual disturhance is 
slight, but increases in a strong light with the contraction 
of the pupil. 

3. Posterior polar cataract forms an o|>acity on 
the posterior pole, and may be congenital (rarely), -when 
it is caused by remains of the fetal tnnica vasculosa lentls 
and of the hyaloid artery; or acquired, after pigmentary 
d^neration of the retina, choroiditis, or degeneration of 
the vitreous. The last two diseaaea usually produce some- 
what greater opacity on the posterior cortex, and, with the 
exception of the congenital form, this posterior cataract 
shows a tendency to progress. The opacity caused by 
pigraentar)' degeneration, on the other baud, remains sta- 
tiouary for a long time. It cnn be detected only with 
the ophthalmoscope by transmitted light, and is one of 
the signs of this retinal disease. 

3. Perinuclear, jsonular, or lamellar cataract, 
is the most frequent form of cataract in childhood, and 
is supposed to have s(traething to do with rhachltis 
(Homer). It consists of two cup-shaped opacities, enclos- 
ing the transparent nucleus between them. The size of 
the nuchnis and of the cataract varies; the one shown In 
Plate 38, (7, for example, is quite small. It is usually ■ 
larger, and ajjpears by lateral or transmitted light like a ' 
round disk, which by lateral illumination shows a distinct 
convexity; and if the light (in lateral illumination) is 
thrown on the posterior half of the lens the ])osterior 
opacity is seen with its concavity directed forward. Some- 
times the margin of a lamellar cataract is seen by trans- 1 
mitted light to be covered ivith small projectiims, cor- I 
responding to slender strips of opacity placed on the edge ] 
of the cataract, and therefore called "riders." In other 
cases short streaks are seen ntarer the periphery (Plate 
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Plate 39. 

a. Congenital Calcified Cataract (cataracta congeuita siliquata). — A 
coDgenital disease in which the leus after a time shriuks and becomes 
calcified. The calcification is most distinct in the region of a capsular 
cataract which forms a bright yellow spot at the center of the anterior 
surface. 

For this illustration the author is indebted to Professor v. Michel. 

b. Anterior polar cataract, so-called pyramidal cataract. The boy 
who is 15 years old, did not have any purulent discharge at birth ; but 
six months later he was seized with convulsions. The physician who 
was called at the time discovered a spot in the eye. Hereditary syphilis 
is suspected, as there were two premature births in the family and eight 
children died at ages ranging from eight to ten weeks. There are only 
three children living. No other signs of syphilis are to be found ; the 
cornea is perfectly transparent and the fundus of both eyes normal. 
Visual acuity on both sides is only i, as the centrally situated opacity, 
of couree, produces marked disturbance, especially with contracted 
pupil. On both sides a small pointed cone is seen on a round, grayish- 
white base 2.5 mm. in diameter, projecting into the anterior chamber. The 
remaining portions of the lens are clear. In performing discission a cir- 
cular section was made around the polar opacity and the latter extracted. 
Microscopic examination shows it to be a so-called capsular cataract, 
situated under the capsule. The operative removal of the lens was 
successful, and resulted in a visual acuity on both sides of i, with hyper- 
metropia of 13 D. 

c. Subconjunctiyal Displacement of the Lens.— Three months and a 
half ago the patient, a man of 56 years, struck his eye against the limb 
of a tree. The accident was immediately followed by marked reduction 
of visual acuity ; at present the patient is just able to count fingers at 
2i meters. Convex glasses have no effect ; the left eye is normal. The 
scar in the sclera, through which the lens escaped, is plainly seen on the 
temporal side of the cornea. The pupil is displaced outward, having 
evidently been turned backward by the force of the blow. Streaks of 
injected vitreous are seen running toward the seat of rupture. The 
posterior layers are so turbid with blood that the fundus is barely vis- 
ible ; but a rent in the choroid coat can be seen on the temporal side. 
The conjunctiva was divided and the lens, which had become adherent 
and annoyed the patient, removed without injury to the original rupture 
or escape of the vitreous. Complete cure in ten days. 

38, b). Occasionally we meet with a case in which the 
lamellar cataract remains rudimentarv and the disks are 
represented by fine disseminated dots. The visual dis- 
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turbaDce is, of course, correspondingly slight, while in 
severe cases it is oxtremp, especially when the pupil ib 
contracted, not a ray of lig^ht being able to get past the 
cataract and reach the retina. Tjumellar cataract ia usually 
bilateral and stationary, but later in life may become 
complete. 

In the treatment of the first-named varieties of cata- 
ract operative interference it^ indicated only when the cata- 
ract is extensiive; lamellar cataract, however, usually 
requires ojjerative removal sooner or later. Simple iridec- 
tomy (at the lower, inner angle) may allow some light to 
enter past the cataract in mild eases; but, as a rule, removal 
" the lens by discission is indicated. 



'. Progressive Cataracts. 



This group comprises the more frequent forms of cata- 
ract, the njost important of which is 

I. Senile Cataract, — It bf^ins as a gpoke-like ar- 
rangement of lines, streaks, or wedges, radiating from the 
pole of the lens, incipient eatarat-t, goes on developing aa 
catarada intumesems, and becomes complete, caiaracfa 
matura, when the opacity reaches the capsule, so that the 
iris does not throw a shadow on the opacity by lateral 
illumination (Plate 37, a). The cataract is called " ripe " 
at this stage, becau.'^ it is in the best conditiiin for ojiera- 
tive removal, the soft consistency of the cortex [lermitting 
its complete separation from the capsule. In a strong 
light the yellowish nucleus may be seen shining through 
the grayish cortical layers. The nnclens may be colorless. 
Senile cataract is caused by the physiologic sclerosis of the 
lens due to age, which is the cause of diminished accom- 
modation (see p. 55} and pervos U> protect the nucleus from 
cataractnus change, as shown by the feet that it retains its 
transparency more or less perfectly within the turbid 
cortex. After the seventieth year the st^lerosis extends 
almost to the capsule, the usual gray color of the opacity 
is wanting, and it may happen that the lens remains semi- 
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tween the aqueous humor and the lens ia maintained, 
swelling and absorption continue until all of the lens-eub- 
stance except the capsule is removed. A small rent in the 
capsule may he enlarged by the swelling of the cataract; 
or, if it is very small, it may be t;lo.sed, either by tlw pro- 
liferation of capsular epithelium or by adhesion of the iris. 
Su'jli minute lacerations often produce a delicate rosette- 
like opacity (seen by transmitted light) in the posterior 
cortex i)f the lens, and the catamct may remain stationary 
for a time, or even diminish ; but, as a rule, it becomes 
progressive and goes on to total opacity. 

iSeeondar^ glaucoma is an important complication of 
traumatic cataract. As sooa as the swelling of the less 
becomes excessive there is danger of glaucoma, especially 
in old people. The incroaso in tension is at once indi- 
cated by cloudiness of the cornea, and, unless the pressure 
is relieved by paracentesis eorneie and evacuation of the 
cataractous mass, vision is gradually destroyed. 

Cataract is sometimes attended with infiamaiatioi], the 
anterior chamber becoming contaminatcfl at the time of 
the injury and setting up an iritis or iridocyclitis. Ad- 
hesions are formed between the lens and the iris or ciliary 
body, giving rise to cataranta acarda, which does not lend 
itself readily to operation. 

4. Complicated cataract occurs in consequence of 
other diseases of the eye, such as acute iritis and irido- 
cyclitis, especially the purulent forms (creeping ulcer); 
chronic iridochoroiditis with opacities in the vitreous, 
separation aud pigmentary degeneration of the retina, and 
the end-stage of glaucoma. Persons with a high degree 
of myopia show a certain tendency to cataract, especially 
in advanced life. Complicated cataract is recognized by 
its abnormal, dirty-yellow or, if calcification has taken 
place, chalky color, by adherence of the iris, by thickening 
of the capsule, tremulousness, etc., and especially by the 
loss of fiinction. In normal cataract, as has been stated 
(see p. 59), the power of locating a candle in the dark is 
always retained. 
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In addition to the causes of cataract which have been 
mentioned (senility, traumatism, etc.), we recognize dia- 
betes and albuminuria and hereditary disposition. 

In the diagnosis the following points are to be borne 
in mind : Incipient cataract must never be diagnosed 
until the eye has been examined by transmitted light. 
The sclerosis incident to old age often produces an intense 
gray reflex in the pupil, which may be mistaken for a 
cataractous lens. By transmitted light, however, the 
pupil exhibits a beautiful red reflex, and the streaks of 
opacity which characterize incipient cataract are absent 
(Plate 38, c). In traumatic cataract, if the lens becomes 
opaque rapidly, a bright metallic reflex is sometimes seen 
in the posterior layers by lateral illumination ; and must 
not be mistaken for a foreign body. The latter appears 
black by transmitted light, which is not the case with the 
reflex referred to. 

The treatment of all forms of cataract, except the 
complicated, is essentially surgical. Partial juvenile cat- 
aracts are treated by discission, and the semifluid mass is 
evacuated through an incision in the cornea. Complete 
soft cataracts can also be removed by means of a short 
incision through the cornea and capsule. To remove a 
senile nuclear cataract a semicircular incision must be 
made concentric with the corneal margin and involving 
more than one-third of the circumference. If, after the 
delivery of the cataract through the pupil and corneal 
wound, it is found difficult to replace the iris, a small 
section must be removed by means of iridectomy. It is 
sometimes advisable in slowly ripening cataracts to operate 
before the stage of maturity has been reached. In such 
cases iridectomy is performed before the cataract is deliv- 
ered, in order to make more room for the egress of the 
lens-substance and prevent an increase in tension from 
swelling of the cortical remains. 

In traumatic cataract the intraocular tension must be 
carefully watched and a part of the lens-substance re- 
moved by paracentesis of the cornea, if the pressure rises. 
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If the swelling is great, the pupil must be well dilated to 

allow the cataractouH mass free access to theanterior chamber. 

Dislocation of the Lens. 

This is due to anoniiilies iu the zonula. Owing to con- 
genital unequal development, decentration of the lens to- 
ward the shorter zonula takes place : Ectopia lentil congenita. 
If the upper zonula is shorter than the lower, the lens is 
displaced upward and the difjlocation increases as the 
lower zonula gradually atrophies and disappears. Such a 
dislocation upward results in diminution of the upper 
angle of the anterior chamber and tremulouaness of the 
iris, which loses the support of the lens. The same phe- 
nomena are observed after rujjture of the zouula by a blow 
on the eye, a not infrequent accident. The lens may 
suffer only partial dislocation to one side, so that the 
margin ia seen as a sharp circular line within the pupil 
(8ubl)ixatio lentis), or it may be thrown into the vitreous 
body {luxaUo lentia). In tbe latter case the normal gray 
color of the pupillary reflex is changed to black, the entire 
iris is tremulous, and the lens is seen, by lateral illumina- 
tion or with the ophthalmoscope, as a spherical body freely 
movable within the vitreous. In favorable cases it becomes 
fized after a time by adhesions, cataract develops, and the 
lens contracts; usually, however, a movable lens gives 
rise to glaucoma, probably by irritating the ciliary proc- 
esses which secrete the aqueous humor. Even subluxa- 
tion may have this effect. 

A partial dislocation, whether congenital or traumatic, 
is very apt to become complete. Complete luxation may 
be anterior (although rarely), and a shrunken and turl>id, 
or a semitransparent, lens is sometimes found in the ante- 
rior chamber. If tlie lens is transparent, tlie yellowish 
luster of its mai^iu gives the impression of a lai^e drop 
of oil in the anterior chamber. In violent contusions 
with rupture of the sclera the lens is sometimes bodily 
ejected trom tlie eye, and the same accident may occur in 
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Plate 40. 

a. Buppnration In the VitreouB, Caused by a Piece of Iron.— B. H., 
aged 9 years, while digging with a small hoe ou April 17, 1897| suddenly 
felt something enter her left eye. On April 20 she was admitted to the 
clinic, the eye having meanwhile become inflamed and vision impaired. 
The cornea was covered with a diffuse haze, and by lateral illumination a 
fine gray scar, about 1.5 mm. in length, was seen in the inner upper quad- 
rant where the substance had entered the eye. There was a broad adhe- 
sion between the lens and the iris. Hypopyon of 2 mm. in the anterior 
chamber; large exudate in the pupil, making it difficult to determine 
the c-ondition of the lens. It was found impossible to extract the piece 
of iron with the large electromagnet. Six days later (when the picture 
was taken) the edema and redness of the conjunctiva had subsided, the 
anterior chamber was clear, and the pupillary exudate had shrunk to a 
mere shred. The lens was not distinctly cataractous, but displayed a 
greenish-yellow reflex, indicating suppuration in the vitreous. Visual 
acuity reduced to light-perception at 20 cm. Ou May 12 enucleation was 
performed. The piece of iron was found embedded in the nasal portion 
of the vitreous, surrounded by pus. Normal recovery. 

b. PanophtlialmltiB from the Entrance of a Piece of Iron into the 
Vitreous.— B. M., a peasant-woman, 41 years old, got something in her 
right eye while hoeing potatoes. At flrst she felt only a sensation of 
grittiness; but vision at once became dim, and during the night she 
had violent pains in the eye and on the right side of the brow. The 
next day the lids were swollen and somewhat inflamed, the eyeball pro- 
truding and less movable than normal, and moderate chemosis developed. 
No dacryostenosis or conjunctivitis. Cornea uniformly opaque, with 
a sharp linear wound, 1.5 mm. in length, in the outer upper quad- 
rant. The iris was barely visible. Small hypopyon and exudate in 
the pupil. No reflex could be observed. When the eye was 
brought near the large electromagnet, the piece of iron at once 
emerged through the opening. The panophthalmitis, however, contin- 
ued and the condition seen in the picture developed : Marked exoph- 
thalmos, edema of the conjunctiva (chemosis), and grayish-green discol- 
oration of the cornea. A shred of necrotic tissue adheres to the wound, 
evidently a portion of vitreous which has undergone liquefaction- 
necrosis and escaped througli the wound, as it is found impossible to 
wipe it off*. Enucleation was performed twelve days after the accident, 
complete panophthalmitis having developed. The globe was filled with 
a yellowish-brown lardaceous mass, from which three colonies of strep- 
tococci and one colony of multiarticular, vacuolated bacilli, resembling 
the " Wurzell bacillus," were obtained. The wound healed without fur- 
ther complications. 
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perforation of the cornea by extensive ulcerations if the 
patient strains during the examination. 

Spontaneous luxation into the vitreous chamber is 
caused by atrophy of the zonula in consequence of lique- 
faction of the vitreous humor occurring in severe myopia, 
anterior choroiditis, or retinal separation. Atrophy of 
the zonula sometimes occurs through the shrinking of an 
over-ripe cataract, and luxation may be induced by the 
slightest shock, a blow, or the momentary congestion 
caused by bending over or sneezing. 

The greater the dislocation of the lens, the greater 
the visual disturbance. Subluxation gives rise to myopia 
and astigmatism, and, later, to more marked disturbances 
from obscuration of the lens. Complete dislocation of 
the lens from the pupillary area has the same effect on 
vision us absence of the lens, or aphakia, and causes a re- 
duction in the rcfraotive power, wliich in emmetropic eyes 
amounts to 10 D. If the lens becomes fixed in the vitre- 
ous body and causes no further disturbance, the patient 
can see quite well with cataract -glasses. Such cases are, 
however, exceptional. Usually the condition is very pain- 
ful and gradually leads to glaucoma and total blindness. 

The prog;iiosis in dislocation of the leus is very grave. 
The eye is always in great danger and in many cases its 
loss is unavoidable. 

Treatment. — In a very few cases the aphakia may be 
corrected by the use of suitable convex glasses. In par- 
tial dislocations, especially in young persons, the lens 
should be removed by discission; in fresh luxations into 
the vitreous chamber an attempt may be made to induce 
fixation by rest in bed, any intercurrent rise in tension to 
be met by the instillation of myotics (physostigmin, pilo- 
carpin), or the glaucoma may be checked by repeated 
sclerotomy. Extraction of the lens is usually attended 
with a dangerous escape of vitreous humor. Glaucoma 
not infrequently necessitates removal of the globe. 
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DISEASES OF THE VITREOUS BODY. 

Disease of the vitreous, in the large majority of cases, 
is secondary to inflammation of the ciliary body, choroid, 
and retina, and manifests itself in turbidity, due to the 
entrance of inflammatory material, and in degeneration, 
leading to liquefaction or to the formation of fibrillar, 
flake-like opacities. As the vitreous possesses a feebler 
regenerative power than any other tissue in the body, the 
slightest escape of vitreous humor through a traumatic or 
operative wound, or any interference with its structure by 
the introduction of instruments, is likely to produce opacity 
and separation of the retina. 

The suppuration caused by the entrance of a foreign 
body deserves special mention. What has been said in 
this connection about injuries of the sclera may be sup- 
plemented by the following : A foreign body which pene- 
trates as far as the vitreous and retina is more likely to 
enter through the cornea than through the sclera ; it may 
pass through the iris and the lens (Plate 41,6), or through 
the lens only, and sink to the bottom or continue its flight 
to the retina, depending upon the amount of momentum 
it has acquired. Having reached the retina the intruder 
either buries itself in its tissues or recoils and lodges some- 
where in the lower anterior part of the vitreous, where it 
cannot well be detected even with the ophthalmoscope, so 
that its presence has to be inferred from the lesion in the 
retina. 

If traumatic cataract develops, detection is even more 
difficult, although its probable course can be approximately 
determined by the position of the w^ound in the cornea, 
iris, and lens. [The Rontgen rays may always be utilized 
to locate foreign bodies within the eyeball. — JEd.] If the 
wound remains aseptic, the piece of iron can usually be 
extracted by means of the large electromagnet (see p. 187), 
which may also be utilized to determine the nature of the 
foreign body. Unfortunately, however, such particles of 
iron usually set up a violent suppurative inflammation. 
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which results eitlier hi suppuration of the vitreous (Plate 
40, «) or in ])anuphthaliiiitis (Plate 40, b). This is par- 
ticnlarly the case when the particle of iron is derived 
from a hoe or similar digrging tail. Fan ophthalmitis 
may declare itaelf within forty-eight hours. The infec- 
tion is probably carried by the substance itself, since 
a piece of a hoe, which is contaminated with dirt, is more 
likely to produce a severe purulent inflammation than a 
spicule of forged iron, a glass spliuter, grain of powder, 
or otlier foreign body. It may be that in some oases in- 
fection occurs secondarily through the wound. 

Occasionally the entrance of a foreign body into the 
vitreous chamber gives rise to an insidious attack of irido- 
cyclitis, which is no less dangerous to the life of the 
eye than an acute, purulent inflammatiou. Enucleation 
is usually necessary to save the othur eye, for sympathetic 
ophthalmitis is particularly apt to develop in such cases. 
Even if no inflammatory process of any kind develops 
after the entraiiee of a spitiuie of iron, the eyesight may 
eventually be destroyed by sideroitis — i. e., gradual chem- 
ical solution of the iron which is deposited on the retina. 
In a few rare instances the presence of iron -particles has 
been toleratetl without detriment to the eye. Aseptic 
particles of copper are at first tolerated, hut eventually 
injure the retina ; although, if they become encapsuled in 
(he anterior portion of the vitreous, a serviceable degree 
of visual acuity may be retained for some time. 

Enucleation is indicated in most cases of suppuration 
in the vitreous and of panophthalmitis. The latter is recog- 
nized by edema of tlie lids, the conjunctiva, Tenon's space, 
and the adjacent orbital tissue, which produces exophthal- 
mos. The inflammatory edema in the orbit is caused by 
the toxins elalxirated by the pyogenic niicrooi^nisms in 
the interior of the bulb, an<l not by tlie microbes them- 
selves, since they cannot well penetrate beyond the bulb. 
For this reason enucleation may he performed during the 
height of the panophthalmitis without danger of the in- 
flammation spreading downward and to the brain, provid- 
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ing the eyeball does not become infected during the opera- 
tion by soiled fingers or instruments. 

In these cases of injury to the eye by a particle of iron, 
sustained while the patient is hoeing in the fields or doing 
any work in which iron is made to strike iron, as in cutting 
witli a chisel, for example, the surgeon should not allow 
himself to be influenced by the statement that the sub- 
stance merely hit the eye without entering. It is quite 
common to be told by the patient that he saw a stone as 
big as his fist strike him on the eye and fly off, and then 
to find a piece of iron in the depths of the eyeball. The 
illusion may be explained by the fact that the patient sees 
the foreign body entoptrically magnified during its pas- 
sage through the vitreous, and projects its flight outward. 
In all such cases, therefore, it is of the utmost impor- 
tance to make a thorough search for particles of iron, and 
to remove the intruder as quickly as possible. By prompt 
removal the eye may be saved even when the particle of iron 
is from a hoe ; but every minute of delay makes the prog- 
nosis more doubtful. The best method to pursue is the 
one described on p. 187. 



GLAUCOMA. 



Increased intraocular tension, incree.sed hardness of the 
eyeball, or glaucoma, is one of the most important dis- 
eases of the eye, and every practising physician should 
be perfectly familiar with its symptoms, as the integrity 
of the affected eye depends on prompt application of the 
proper treatment 

There are two varieties : primary and secondary glau- 
coma, 

I. Primary Glaucoma. 

Primary glaucoma is spontaneous, usually bilateral, and 
may be acute or chronic, witli a varying increase of intra- 
ocular tension. In the acute form we have all the ex- 
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ternal signs of infammation : Eedness, pain, edema of the 
conjunctiva and iris ; in the chronic form these are absent 
most or all of the time. Primary glaucoma is therei'ore 
subdivided into ivfinrnm^tory and non-injlammafory or 
simple glaucoma, although the latter may at any time 
change to the inflammatory form. 

a. Inflammatory G-lancoma. — We subdivide this 
again into acute and chronic inflammatory glaucoma, bear- 
ing in mind that the acute form often changes to the 
chronic. 

Inflammatory glaucoma is usually preceded by prodro- 
mata, such as headache, drugging and pain in the temple, 
and occipital neuralgia ; the visual acuity is variable, and 
the jMitieut complains of a haziness before his eyes, as if 
he were surrounded by smoke or fog. If he looks at a 
light during one of these prodromal attacks, it appears to 
him aurrouudeil by an iridescent halo, the cause of which 
is found, on examination, to be a slight haziness of the 
corneal surface. The cloudiness is moat pronounced in 
the central portion, which resembles the appearance of 
glass the surface of which has been breathed upon. 
There is also some shallowing of the anterior chamber — 
I. e., the iris and lens are displaced forward ; the pupil is 
somewhat dilated and reacta slowly to light. Sometimes 
there is ciliary congestion, A prodromal attack of this 
kind may last several hours, the eye becoming quit« 
normal again afterward. The intervals between the 
attacks become progressively shorter. They may be in- 
duced in various ways, by emotional excitement of any 
kind, pleasurable or painful, by a hearty meal, by ben»i- 
ing over, etc. ; or they may occur without any demon- 
strable cause. The prodromal stage may be protracted for 
weeks, montiis, or even years; but in the last caae per- 
manent alterations result — congestion of the anterior 
ciliary vessels, excavation of the nerve-head, and Impaired 
vision. 

An outbreak of fully developed glaucoma (glaucoina 
eeoliUum) is chai'acterized by the f«)llowing symptoms ; 
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Violent pain in the eye and headache, which soon become 
unbearable and rob the sufferer of sleep and appetite, 
accompanied by intense congestion of the eyeball. Edema 
of the lids occurs, and in severe cases of the bulbar con- 
junctiva. There is rapid loss of vision, which is almost 
absolute in the affected eye. If the attack is a severe one, 
the patient vomits as long as it lasts and usually takes 
to his bed, with every appearance of severe illness. 
The characteristic objective signs are diffuse haziness 
of the cornea ; shallowing of the anterior chamber ; al- 
teration in tlie shape of the pupil, which is dilated and 
may be irregular, oval with its long axis vertical or ob- 
liquely placed, or decentered ; reaction to light imperfect 
or absent. A greenisli reflex is seen in the depths of the 
pujnl (Plate 41, «), from which the name of the disease is 
taken (green cataract), although there is nothing charac- 
teristic about it, since it is observed in most elderly people 
when the pupil is dilated. Its presence in glaucoma 
becomes apparent on account of the dilatation incident to 
the disease, and is due chiefly to sclerosis of the lens, com- 
plicated in some cases with a slight turbidity of the vit- 
reous. Upon inspection with the ophthalmoscope the 
eye-ground is seen imperfectly or not at all, owing to the 
opacity of the cornea and the turbidity of the vitreous 
referred to. Upon palpation the tension of the eyeball is 
found to be increased. 

If treatment is delayed, an attack of this kind may last 
for days and weeks, and subside very gradually, leaving 
the visual acuity permanently impaired and followed by 
chronic congestion of the anterior ciliary veins, dilatation 
of the pupil, immobility and atrophy of the iris, and re- 
duction in the depth of the anterior chamber (Plate 41, a). 
In many cases the visual field shows marked restriction on 
the nasal side. Tlie optic nerve is more or loss excavated 
and discolored from atrophy, particularly in the temporal 
half. 

Hemori'hagic glaucoma, a most malignant form of the 
disease, gives rise to hemorrhages in the retina, which are 



detected with the ophtliuimoseope, and sometimes into tberl 
anterior chamber and iuto the viti-eous. (For the chuiigeft] 
in the eyegroiiud, see Al/cig of O/ihtkalmoacopt/.) '■ 

When the ghiucomatoiiB habit is once establiahed, the | 
attacks occur again and again in slightly decreasing KeveiV'f 
ity. Each successive attack increases the detcrioralioii of 
vision and damage to the optic nerve, until finally }wrma- 
nent, absolute blindness supervenes and the eye presents 
the ap])earances characteristic of absolute glaucoma : The 
cornea is less opaque than in the early stages, and is sur- 
rounded by a wreath of dilated blood-vessels ; the anterior 
chamber ia excessively shallow; the iris reduced to a 
Darrow ribbon or completely obliterated in places (Plate 
45). The pupil is widely dilatetl and immovable, and 
shows a greenish reflex shining thraiigh. The papilla of 
the optic nerve is deeply excavated in its entire circumfer- 
ence and the eyeball is as hard as stone. From time to 
time the eye is quite jiainful, and eventually degenerates, 
while the cornea beentues permanently obscured and cov- 
ered with glassy deposits and hypertrophied (bids. The 
sclera may exhibit ectasia about the cornea or in the 
equatorial region. The lens becomes cataractous. 

The course of chrouic inflammatory glaucoma ia slower 
than that of the acute variety, which sometimes takes the 
form of fviminating glaucoma and utterly destroys the 
eyesight in a few hours. 

6. Non-inflammatory or Simple Glaucoma. — 
In this treacherous form of glaucoma the visual deteriora- 
tion imperceptibly goes on to complete blindness without 
the patient's being aware of distinct attacks or of pain 
and inflammation. The examining surgeon often finds 
one eye irremediably injured or aljsolutely blind, and the 
other more or less amblyopic ; rise in tension is barely 
perceptible or even absent ; but the optic nerve is found 
to be excavated. By testing the tension repeate<ny at 
various times of the day, however, especially early Iti the 
morning, tlit- eanllnal symptom can usually bo obtained. 
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Plate 41. 

a. Acate Olaacoma.— £. B., a woman of 71 yearSy underwent an opera- 
tion for cataract in the left eye seven years ago (without iridectomy), 
and since that time ei^oyed perfectly good vision, the posterior capsule 
having heeu removed by discission shortly after the operation. The 
pupil was round and movable. Two days ago she was suddenly seized 
with pain in the eye and dimness of vision, without apparent cause. Her 
condition improved at first after the administration of myotics, and visual 
acuity returned to i. Another acute attack occurred in the clinic, with 
tension of T + 2, redness of the eye, and dilatation of the pupil (see 
illustration), which was displaced slightly upward, as frequently happens 
in glaucoma. The surface of the eyeball was cloudy, and a grayish-green 
reflex was observed in the deep i)ortions of the eye. Sclerotomy and 
thorough discission were performed, and by continued use of physostig- 
min and pilocarpin the juitient was finally cured, with a visual acuity 
of*. 

Ih Spicule of Iron in tbe Vitreous (Extracted) ; Laceration of tbe IriSi 
Traumatic Cataract, and Turbidity of the Vitreous.— Y. Sch., a peasant- 
woman, (K) years old, got a piece of iron in her left eye while hoeing 
potatoes on June 14, 1897. The next day she went to a doctor, who pro- 
nounced the wound superficial and of no consequence. The juitient did 
not feel pain at any time, but complained of a thick haziness immediately 
after the injury. When she was admitted to my private hospital, on the 
17th, the eye was inflamed and the channel of the wound plainly seen 
(see figure). The wound consisted of a rent in the cornea (where the 
foreign body had entered), a little below the center, appearing as a fine, 
gray lino 1.5 mm. in length ; a laceration in the iris, traumatic cataract, 
and a triangular wound in the posterior capsule. The iris was adherent 
to the wound in the anterior capsule. The pupillary reflex was greenish, 
and by lateral illumination a metallic luster was seen in the opacity of the 
posterior cortex. The foreign body was not visible, although undoubtedly 
present in the vitreous. On approaching the large electromagnet it was at 
once drawn into the anterior chamber, from which it was removed 
through the original point of entrance (June 17). On the 27th the in- 
flammation had practically disappeared, and on the 29th the woman was 
discharged. All inflammatory symptoms had subsided and the patient 
was able to count fingers at 2 meters. On July 9 the visual acuity was 
still the same and the cataract had not progressed ; the fundus also was 
plainly visible. 

c. Enlargement of the Eye from Infantile Glaucoma.— Instead of the 
sharp demarcation between the cornea and the sclera, which is character- 
istic of megalocornea, the edges of the two membranes gradually blend 
in a grayish zone. 

For the above illustration the author is indebted to Professor v. Michel. 
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and on careful inquiry the patient admits that he has 
had slight pain and dimness of vision. The loss of vision, 
usually begins at the circumference of the field of vision 
the restriction being most noticeable at first on the nasal 
side. Central vision is also affected to a corresponding 
extent, although it is relatively better up to a certain 
period in the disease. The disease always affects both 
eyes, and may be protracted for years, eventually passing 
into the inflammatory or the hemorrhagic form. In some 
cases of simple glaucoma the degeneration of the optic 
nerve is probably hastened by the abnormal loss of rigid- 
ity of the lamina cribrosa. 

Generally speaking, glaucoma is a disease of advanced 
life. Inflammatory glaucoma is rare before the fiftieth 
year ; simple glaucoma sometimes occurs before that age. 
Occasionally the process is met with in children. 

Infantile Glaucoma. — The changes produced by 
glaucoma in the growing eye include abnormal enlarge- 
ment, which is never observed in the adult (if we except 
the ectasise which occur in the degenerative stage), no matter 
how long the rise in tension continues. Buphthalmos (Plate 
4] , c) or hydrophthalnios develops if the process is not 
arrested. The first symptom observed is the characteristic 
cloudiness of the surface of the cornea, followed shortly 
by diffuse opacity of the entire membrane, which becomes 
enlarged and covered with spots. Upon careful examina- 
tion a peculiar network of ribbon-like streaks is seen in 
the depths of the corneal tissue. This phenomenon per- 
sists after the tension has returned to the normal, and 
furnishes, in the writer's opinion, an important, albeit 
somewhat tardy, support to the diagnosis. The dilatation 
of the pupil and shallowing of the anterior chamber are 
less marked than in the adult form, and, if the cornea has 
become enlarged, the anterior chamber will appear ab- 
normally deep. Excavation of the optic nerve is not 
glow to develop in most cases. The disease usually affects 
both eyes. The children exhibit photophobia and usually 



222 EXTERNAL DISEASES OF THE EYE, 

Plate 42. 

Sarcoma of the choroid, which has ruptured anteriorly. The patient, 
who is 53 years old, says he received a severe blow on the left eye eleven 
years ago, by running against a beam, and that since then vision gradu- 
ally deteriorated and the eye sometimes gave him pain. About six 
mouths ago the eye began to increase in size. A large conical tumor 
projects through the palpebral fissure, and is seen to be covered with a 
number of smaller nodules (hidden in part under the upper lid). A 
small, bluish segment of tbe cornea is seen below. The growth is imper- 
vious to sunlight even when a lens is used. In places it feels hard to the 
touch. No pulsation in the tumor. No glandular swelling on the left 
side of the head. The whole contents of the orbit were immediately 
extirpated and the diagnosis of sarcoma confirmed by examination of the 
specimen (moderately pigmented spindle-cell sarcoma) and by the subse- 
quent course, for the man died a year later of a large sarcoma involving 
the left half of the pelvis and the inguinal glands on both sides, and of a 
sarcoma in the right deltoid muscle. The tumor did not recur in sUu. 



appear to feel some pain, so that considerable difSculty 
is experienced in making an examination. As it is quite 
impossible to make a satisfactory test of the tension if the 
infant struggles and cries, anesthesia is usually employed 
for the entire examination, including inspection with the 
ophthalmoscope. In rare instances the disease tends to 
spontjineous cure ; but, as a rule, it goes on to complete 
destruction if not checked by the proper treatment. 
Sooner or later the child strikes against some object in his 
surroundings, and the weakened membranes burst and 
shrivel up. 

Glaucoma occurs shortly after birth or during the first 
few years of life. It is unknown in later childhood. 

It may be stated, in general, that myopic eyes almost 
never become affected with inflammatory glaucoma, but 
may be attacked by the simple form. Arterial sclerosis 
and cardiac weakness are predisposing causes. The 
mechanism of glaucoma is not well understood. The rise 
in tension is thought to be caused by increased secretion 
of fluid within the eye (von Graefe's serous choroiditis) 
and by ol)stniction to the normal outflow from changes in 
the eye (^obstruction to the outflow in the anterior chamber 
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in the form of circular adhesions between the periphery 
of the iris and the cornea, Knies and Weber theory). 
Dilatation of the pupil with atropin is positively 
known to bring on glaucoma if the eye is predisposed to 
the disease or has already suffered an attack. 

Diagnosis. — Inflammatory glaucoma is very apt to 
be confounded with iritis; and the differential diagnosis is 
of the highest importance, as the two conditions demand 
radically different treatment. It should be made a rule 
of practice never to use atropin until the tension has been 
accurately determined. In iritis the pupil is contracted'; 
in inflammatory glaucoma, dilated. The recognition of 
simple glaucoma depends on an ophthalmoscopic ex- 
amination. A fatal error is to mistake infantile glau- 
coma for parenchymatous keratitis ; the two conditions are 
very similar in tlieir external appearances during the initial 
stage. The distinction is made by observing the tension. 

The prognosis is always grave. Simple glaucoma is 
more difficult to cure than the inflammatory variety; but 
the hemorrhagic form is the most hopeless of all. The 
more precarious the condition of the heart and blood- 
vessels, the more dubious will be the prognosis in a given 
case of glaucoma. 

The treatment consists in the local use of myotics, 
physostigmin or pilocarpin, and in most cases surgical 
operation. Medicinal treatment must be begun at once : 3 
to 5 drops of a ^ per cent, solution of physostigmin (eserin), 
or 5 to 10 drops of a 2 per cent, solution of pilocarpin, 
instilled into the eye every day. Pilocarpin is the milder 
of the two, and is well adapted for long-c(jntinued use and 
after an operation. This is supplemented by subcutaneous 
injections of morphin, which has the double advantage of 
inducing sleep and assisting in the production of myosis. 
Atropin is to be strictly avoided in glaucoma. 

The success of an operation for glaucoma depends alto- 
gether on its being performed early in the disease. Iri- 
dectomy is the best operation in inflammatory, and sclerot- 
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Plate 43. 

a and b. Olloma of tbe Retina. — ^The infant was quite well up to the 
sixth month of its existence, at which time she began to squint with the 
left eye. When she was one year old her mother noticed a yellowish 
reflex in the pupil, which appeared more and more distinct as the pupil 
dilated. A few weeks ago (the child is now twenty months old) the 
right eye began to show signs of failing vision. The left eye was somewhat 
inflamed, hard (T + 1), and larger than the right. The left iris brown, 
the right blue. Left pupil dilated and rigid, transmitting a bright 
reflex (see Fig. a) corresponding to several nodules which appeared to 
occupy the greater portion oi the vitreous. The surface of the tumor 
streaked with red, partly blood-vessels and partly, no doubt, hemor- 
rhages. In the right eye, in which tension was normal, the pupil was 
dilated and there was a complete, funnel-shaped retinal separation ; the 
eye appeared to be nearly blind. Enucleation of both eyeballs was 
proposed and refused ; but the child was brought back one year later to 
have the operations performed. At this time there was marked protrusion 
of the left eye ; the cornea was increased to twice its normal size and was 
opaque; two days after admission it ruptured and large masses of the 
tumor protruded through the opening (Fig. b). Four days after admis- 
sion, enucleation on the right side and extirpation of the contents of the 
orbit on the left were performed. On account of severe hemorrhage, 
however, it was impossible to sterilize the orbit thoroughly in the 
region of the optic foramen ; on the next day fever set in, and on the day 
following, scarlet fever. Death two weeks after the operation, from 
purulent meningitis. 



omy in simple, glaucoma in an advanced stage. In the 
early stages of sim})le glaucoma iridectomy may also be 
employed. It is often advisable to combine the two opera- 
tions, and many cases require repeated sclerotomies at 
varying intervals, the myosis meanwhile being steadily 
maintained. The course of the disease is in most cases 
marked by frequent relapses, which readily yield to proper 
treatment. But in no case should a patient be left to 
himself without observation after the performance of an 
iridectomy. In hemorrhagic glaucoma, not iridectomy, 
but sclerotomy is indicated, combined with active myosis 
and cardiac stimulants. Infantile glaucoma can be cured 
by repeated sclerotomy, if begun early enough. [Sym- 
pathectomy, or excision of the superior cervical ganglion 
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of the sympathetic, was recommended by some surgeons 
for the relief of chronic glaucoma. In recent times little 
has been heard of this operation, which, in ,the editor's 
limited experience, is most unsatisfactory. Heine's opera- 
tion, or cyclodialysis, appears to be useful in some 
cases. An operation by Lagrange, which combines scler- 
otomy and iridectomy, and is intended to form a filter- 
ing cicatrix, is also commended by some surgeons. 
—Ed.] 

2. Secondary Qlaucoma. 

This form of glaucoma may occur at any age and as a 
complication of various diseases. It manifests itself by 
cloudiness of |;he cornea, dilatation of the pupil (unless 
there are annular adhesions), and pain. Like the primary 
form, it may lead to loss of vision through excavation of 
the nerve-head. 

Secondary glaucoma is induced by the following condi- 
tions : 

1. Any condition tending to draw or push the iris for- 
ward; anterior synechiae with corneal wounds, especially 
such as bulge forward, or pressure by swelling or subluxa- 
tion of the lens. 

2. Posterior displacement of the iris by a lens which 
has entered the anterior chamber. 

3. Pupillary occlusion. 

4. Iridocyclitis with precipitates on the posterior sur- 
face of the cornea. 

5. Mechanical irritation of the ciliary body by a lens 
in luxation or subluxation. 

6. Intraocular tumors, sarcoma and glioma in the sec- 
ond stage (before rupture outward has occurred). 

The treatment of secondary glaucoma is chiefly 
directed to the relief of the condition which produced the 
rise in tension. Anterior synechiae must be separated or 
the attached portion of the iris excised (iridectomy). A 

15 
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Plate 44. 

Exophthalmos of the right eye, probably due to periostitis of the 
orbit. Patient is a baker, 20 years old, and was admitted to the clinic 
on account of grave symptoms in the right eye, which he first noticed 
two weeks ago. After violent cold and headache the eye became so 
swollen that he could not oi)en it. On raising the lid with the finger he 
found that he saw double. The swelling soon subsided, but the diplopia 
remained, and the patient has to keep the right eye closed when he 
walks. The eyeball is displaced forward and downward, about 8 mm. in 
each direction. The movements are much restricted in every direction, 
especially upward. When the eye is turned to the right, there is right 
diplopia; when to the left, crossed diplopia (diminished abduction and 
adduction). When the gaze is directed upward the image of the right 
eye is also displaced upward. Visual acuity and eye-ground normal. 
On palpating between the orbital margin and the globe a tumor-like 
resistance is felt. The rhinopharynx is normal. No signs of syphilis. 

The patient's condition continued for two weeks without change, and 
then disappeared entirely without treatment, first the protrusion and 
then the dislocation downward. The cause is probably to be sought in 
a periostitis, secondary to catarrh of the frontal sinus. 



dislocated lens in the anterior chamber is to be removed. 
Occlusion of the pupil demands an iridectomy to restore 
communication between the anterior and posterior cham- 
bers. In iritis combined with increased tension sclerotomy 
is indicated and often suffices to restore the normal pressure. 



DISEASES OF THE ORBIT. 
I. Inflammations. 

Inflammation may originate in the periosteum of the 
orbit, or it may attack the contents of the orbit primarily. 

Periostitis of the orbit is quite frequently met with. 
Its usual seat is the margin, where it produces thickening 
and tenderness on pressure. The thickened masses of 
bone are not movable. Often there is edematous swelling 
of the lids. An inflammation situated in the posterior 
portion of the orbit is less easily recognized and often very 
difficult to distinguish from orbital cellulitis. It manifests 






:i 
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itself by protrusion, with more or less pain, and lessened 
mobility of the eyeball (Plate 44). Sometimes the nature 
of the process is not recognized until a deep-seated perios- 
titis leads to suppuration and the abscess ruptures an- 
teriorly, when the roughness of the bone is felt with the 
probe. The suppurative process may spread to the cra- 
nium and cause meningitis or cerebral abscess. This 
complication is particularly apt to follow periostitis of the 
roof of the orbit. A periostitic abscess at the orbital 
margin produces marked swelling and redness of the 
superjacent area, and ruptures externally. A fistula is 
often formed, through which the roughened bone can be 
felt with a sound ; after discharging pus for some time 
the fistula becomes closed by the characteristically con- 
tracted adherent scar seen in bone-suppuration. There is 
usually a defect at the corresponding point oh the bone, 
caused by the caries. Ectropion of the upper or lower 
lid sometimes develops from adhesion with the fistula. 

Orbital periostitis develops after injuries and in the 
course of tuberculosis, the immediate cause of the process 
being usually traumatic, hence the upper outer ana lower 
inner margins of the orbit are most liable to be attackied 
by tuberculous caries. Children commonly suffer from 
this form, which is comparatively frequent ; while in 
adults syphilis is more likely to be the causal factor. In 
the tertiary stage the bones become thickened from peri- 
ostitis ; suppuration is less common. 

The treatment of suppurative forms of inflammation 
has for its first object to ))rovide evacuation of the pus 
through the skin. This is best accomplished by making 
an incision 2 to 3 cm. long through the periosteum to the 
bony margin, at the point of greatest swelling. The peri- 
osteum is then separated from the bone by means of a 
curet and the wound extended between the periosteum 
and the bone, so as to afford a good view of the injury. 
A drainage-tube or strip of iodoform-gauze is then intro- 
duced into the wound to allow the pus to discharge freely. 
Caries of the orbital margin requires general supporting 
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Fig. J. 

Dermoid Cyst of the Orbit.— S. M., 58 years old. lu her twenty- 
eighth year a tumor developed in t^e inner canthas of the left eye, 
attaining a considerable size within three months and then diminishing 
again. The growth of the tumor was attended with moderate pain and 
inflammation. Two months ago the neoplasm again began to grow, and 
has increased rapidly in size during the past three weeks, so that the 
globe is now displaced far to the temporal side, and the woman often 
complains of (crossed) diplopia. The tumor is smooth, the size of a pig- 
eon's Qg^, and resilient to the touch ; the lower portion is visible in the 
palpebral fissure under the bulbar conjunctiva, and can be felt for some 
distance backward along the bulb. It is freely movable, not adherent to 
the bone, does not diminish on pressure, and shows no pulsation. Left 
lachrymal duct patulous. Nasal cavity normal. Ophthalmoscopic ex- 
amination : On the nasal side the wall of the globe is turned in so as to 
simulate a slight retinal separation ; at the periphery the posterior por- 
tion of the ciliary body is seen (large, dark-brown projections). The 
diagnosis of dermoid cyst was confirmed after extirpation. The cyst 
extended along the nasal wall to the posterior pole of the orbit, and 
contained the characteristic mushy material, with numbers of cilia. The 
eyeball returned to its normal position and movement was restored. 
Cure in seventeen davs. 



treatment and, if necessary, removal of the necrotic bone 
with a sharp curet. 

Syphilitic periostitis can usually be made to disappear 
by a vigorous course of blue ointment and potassium 
iodid. 

Inflammation of the cellular tissue of the orbit leads to 

phlegmon of the orbit, or retrobulbar abscess, 

and manifests itself by severe external symptoms, as 
marked edematous swelling of the lids and ocular con- 
junctiva (chemosis) and exophthalmos. The movements 
of the eyeball soon suffer restriction and vision is often 
impaired or utterly destroyed. The subjective symptoms 
are even more severe than in periostitis : Violent pain, 
vomiting, prostration, and slow pulse — altogether a very 
alarming clinical picture. The abscess may rupture and 
discharge its contents through a point on the lids, marked 
by intense redness and swelling and by fluctuation. After 
the pus is evacuated the inflammatory symptoms may 
subside rapidly ; but a permanent visual deterioration 
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usually remaiuB, because orbital plegmons are very apt 
to produce inflammation and atrophy of the optic nerve. 
The bulbus itself may suffer perraaneot injury in the 
form of retinal separation. If the inflammation is very 
severe, panoplithalmitis may insult, and, as in the case of 




FlQ. J. 

periostitis, lead tn fatal purulent menitigilis and cerebra 



Among the cauBsa nf orbital abscess may be mei 
tioned : 

1. Wounds which have become secondarily InfectQ 
(traumatic or operative) and foreign bodies in the orbit. 
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Fig. K. 

Bone-cyst Due to Ectasia of the Etlimoid Cells, the Frontal Sinus, 
and the Nasal Cavity.— M. F., carpenter, 24 years old. The tumor 
first made its appearauce seven years ago, above the inner canthus 
of the left eye, and increased gradually, attaining its present size two 
years ago. No pain at any time ; but last winter there was excessive 
lachrymation from time to time. 

At present there are no signs of inflammation and the left lachrymal 
duct is patulous. The tumor is about the size of a pigeon's egg, the 
greater portion situated above the internal lateral ligament, which forms 
a slight constriction in its lower portion. In the region of the root of 
the nose it is impossible to differentiate by palpation between the supra- 
orbital margin and the tumor; but along the upper outer border the 
tumor can be felt extending some distance into the orbit. The tumor is 
tense, elastic, and fluctuating ; no pulsation. Crossed diplopia. Visual 
acuity and fundus normal. Upon extirpation of what was thought to 
be a dermoid cyst, a fibrous sac of connective tissue was found, which 
could not be dissected out, being firmly adherent to the bone on its 
upper and nasal sides, and limited on the outer side by a thin plate of 
bone, the nasal wall of the orbit. The bony plate is displaced toward 
the orbit and is slightly movable. The sac contained a mass of thick, 
greenish or brownish gelatinous material. After this was removed, a 
cavity the size of a pigeon's egg was exposed, communicating above with 
the frontal sinus and below with the nasal cavity, and limited on the 
orbital side partly by the plate of bone and partly by connective tissue. 
Cure was effected in three weeks. The plate of bone and the eyeball 
gradually assumed a more nasal position. 



2. Purulent catarrh of the bony cavities communicating 
with the orbit (frontal sinus, nasal cavities, ethmoid cells, 
antrum). Periostitis of the orbit first develops and trans- 
mits the infection to the orbital contents. 

3. Erysipelas of the face, by the inflammatory poison 
penetrating to the deeper structure and setting up an in- 
flammation in the cellular tissue of the orbit. 

4. Metastasis in pyemia, typhoid, scarlet fever, influ- 
enza, etc. 

The treatment consists in removing the pus in the 
depths of the orbit, which may endanger the eye and 
even the life of the patient. Access is obtained by 
the same method as that described in periostitis, and after 
the periosteum has been separated from the bone an incis- 
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ion is made in it i'rciiii behind forward, over the polni 
where the pus is supposed to be, and a drainage-tube i"' 
trod need. 

1. Injuries of the Orbit. 

Either the soft parts or tlie bone may be injured. Fract? 
ure of the bone under cerlaiu oircunistauces gives riee 



to emphysema of the lids (see p. HI) and of the cellular 
tissue in the orbit, showing itself in protrusion of the eye- 
ball. The latter can be replaced, but exophtlialmos reap- 
pears as soon as the patient blows his nose. The partial 
or total loss of vision following a blow on the bones of 
the orbit or the entire cranluni is important from a prueti- 
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Fig. L. 

AngiamML of tlia Oi1»it. — This tumor developed in the course of ten 
jears, without giving rise to pain or inflammation, in the center of the 
orbit, and caused such enormous protrusion of the eyeball that the 
woman, who was then 41 years old, finally consented to have it removed. 
Unfortunately the tumor, which was evidently benign, had by this time 
(1891) become so large that enucleation of the globe had to be performed 
at the same time. The visual acuity of the affected eye had been dimin- 
ishing for some time and was then reduced to {. This visual deteriora- 
tion was chiefly due to a macula, which I observed in its initial stages, six 
months after the first appearance of protrusion, and which is illustrated 
in Fig. 52, a, Lehmanu's AtUues^ vol. vii., second edition, which shows the 
ophthalmoscopic image as it appeared in 1888, and in Fig. 48, a, showing a 
transverse section of the macula. In addition there existed for some time a 
moderate degree of papillitis (choked disk), which eventually passed into 
optic-nerve atrophy. At the time of operation the lids could not be closed, 
the palpebral fissure remaining open to the extent of 3 mm. Ectropion 
had begun in the lower lid. To the outer and lower side of the globe a 
moderately hard, lobulated tumor was felt, not fluctuating and not sen- 
sitive on pressure. 



cal and medicolegal standpoint. Holder and Berlin have 
shown, by their valuable investigations, that a fracture of 
the base of the skull, even when the blow is received on 
the back or side of the head, is capable of producing 
fissures in the roof of the orbit and optic canal. The 
corresponding nerve is often so badly damaged by contu- 
sion or hemorrhage that the nervous pathway is inter- 
rupted and total loss of vision results. The patient on 
recovering consciousness is blind in one or both eyes, and 
a few weeks later the atrophy of the nerve is demonstra- 
ble with the ophthalmoscope. Fracture of the orbital 
roof and optic canal may also be caused by a severe blow 
on the upper or outer portion of the orbital margin. The 
resulting blindness in these cases is incurable. 

3. Tumors of the Orbit. 

Orbital tumors sooner or later have the effect of dis- 
placing the eye forward. A tumor situated within the 
cone of the recti muscles, surrounding the optic nerve. 
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causes a displacement in the direction of the orbital axis; J 
the movements nf the eye are somewhat restricted, but " 
equally strong in all directions, if the tumor is l)enigii 
(Fig, L) whereas rualignint tumors v<^ry parly interfere 
with the act on of tl e n scle If a tumor develops out- 
side the cone of tl e n scle from one of the orl)ital walla, 
the eyeb,ll v II le 1 j la efl toward the opposite side.. 




Thus, a tumor beginning on the floor of the orbit c&um 
protrusion aud upwai-d ilisplacenieut (Fig. L) ; one in thel 
nasal portion of the orbit, protrusion and outward dia-T 
plaoemeut (Figs. J and K). A deep-seated tumor can 
sometimes be located by palpation with the little linger 
between the globe and the orbital mai^in. The nature of 
the tumor in most cases can only he surmised ; but it . 
may be assumed that a tumur which grows slowly and iM 
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Fig. M. 

Cancer of the Upper Marina and Orbit.— Mrs. A. W., 53 years old. 
Foar months before her first visit to the clinic the patient had violent 
toothache on the right side, and although she had several teeth extracted 
the pains increased in severity and spread to the right eye and temple. 
As we see in the picture, there was even at that time a slight swelling in 
the region of the right upper jaw and temple, and the right eyeball was 
displaced forward and upward. The movements of the eye were restricted 
in every direction, but especially downward. The patient was referred 
to the surgical clinic, and extirpation of the tumor was performed by my 
colleague. Dr. Kronlein. The whole upper jaw, with the exception of 
part of the palatine process, and the greater part of the zygoma were re- 
sected. It was then found that the growth was much more extensive 
than was to be expected ; it extended some distance backward on the base 
of the skull and was laid bare as far as the middle meningeal artery. 
The eyeball had to be removed, as it was in close relation with the can- 
cerous tissue. Externally the tumor had broken through the bone and 
invaded the masseter muscle. On microscopic examination it proved 
to be a squamous epithelioma. The woman became extremely emaciated 
and died three months later in collapse. There was no recurrence of the 
tumor. 



causes little pain and limitation of movement is benign ; 
while malignant growths develop more rapidly and occa- 
sion a higher degree of pain and functional disturbance. 

Dermoid cyst (Plate 21 and Fig. J) is one of the more 
frequent benign tumors. The disposition to dermoid cyst 
is congenital, but the growth usually does not develop 
sufficiently to inconvenience the patient until quite late in 
life. Its favorite seat is the anterior portion of the orbit, 
a little above either the inner or the outer canthus ; but a 
large cyst may fill the greater part of the orbit and cause 
lateral displacement of the bulb. Care must be exercised 
not to incise the cyst during the operation. In excep- 
tional cases I have done this purposely, when the cyst 
was very large and partly situated behind the globe. I 
made a small incision in the anterior pole and closed it 
again after part of the contents had escaped, so that the 
cyst, while retaining a moderate degree of tension, was 
quite easily removed in toto from behind the bulb. 

A dermoid cyst may be difficult to distinguish from a 



DISEASES OF THE ORBIT. 

cystoid dilatation of the pthmoJd cells, the froutal aiuuafl 
or the nasal cavity, an example of which is shown in Figi 
K. The differential diagnosis is based on the presence 
of a thin plate of bone between the cyst and the globt 
corresponding to the nasal wall of the orbit. 




An orbital cyst appearing shortly after birth should 
always suggest eneephafoceff or mrningocele, wliich consista 
of a hernia-like protrusion of the dura mater into the 
orbit. If the sac contains brain-tissue, it is called enceptb 
alocele; if only cerebRispinal fluid, meningocele. Tb 
lesion usually develops along the line of a uone-suturC 
The most frotjnent seat in the orbit is the sutnre betwee 
the ethmoid and frontal bones, hence the anomaly is foui 
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Fig. N. 

Ebnmated Exostosis of the Right Frontal Bone.— At the time the pic- 
tare was taken the woman was forty-nine years old. Sixteen years before 
she had sustained a severe contusion of the right half of the brow, which 
was followed by severe pain in the right eye and surrounding tissues, with 
swelling and congestion in the region of the upper border of the orbit. 
The pain gradually subsided, but the swelling persisted, and in course of 
time slowly developed into a stony exo^osis of the roof of the orbit until 
it formed a spherical tumor half as large as an egg, displacing the eye 
outward and especially downward. The palpebral fissure at this time 
could be opened almost to its normal width ; the movements of the globe 
were normal, and there was no diplopia, although the visual power was 
somewhat reduced. Thirteen years later, examination revealed a further 
increase in the size of the tumor, which measured 8.5 centimeters from 
the frontal protuberance to the lower edge, and 5.5 centimeters across. 
The growth was immovable, of a stony hardness, and the surfSeuje was 
studded with flat elevations. The movements of the right eye were still 
fairly good, and the patient was able to count fingers at 15 feet. In 
this case, which was observed by Homer, and which is more fully de- 
scribed by H. Hnber in Klinische Beitrdgesur Lehrevon den Orbitaltufnoren, 
Ziirich, 1882, the growth of a tumor persisted for twenty-nine years with- 
out the development of severe pain from the ossifying periostitis which 
was its cause. 

^1 !■■■■■ ■■ II ^B^^^^^^M^^ Ml—M. Ml _ , . ... — I ■ i — l^^^^^i^W^ 

usually in the upper inner portion of the orbit. The 
tumor is covered with normal skin, diminishes on pressure, 
sometimes with symptoms of cerebral tension, and may 
exhibit both circulatory and respiratory pulsation, trans- 
mitted by the brain. It is firmly attached to the bone. 
Vascular tumors are occasionally seep in the orbit; 
sometimes they take the form of an angioma, less fre- 
quently that of aneurysm. A cavernous tumor may attain 
a considerable size (Fig. L). Exostoses occasionally de- 
velop in the orbit and assume the dimensions and import- 
ance of a tumor. An example of unusual duration and 
excessive degree is shown in Fig. N. 

Malignant tumors of the orbit are of the greatest im- 
portance, as they threaten the patient's life. Sarcoma 
in its various forms is the tumor that occurs most fre- 
quently. It may originate in the bone, the periosteum, 
the muscles, the lachrymal gland, the connective tissue in 
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tht orbit, or the sheath of the optic nerve. A sarcoma '| 
in the choroid may break through into the orbit and con-i 
tinue to grow toward the front of the eye ( I'hite 42). 

The ran? ca.'ws of pHmnry orl)ital cjirMnnma iisui.._ 
begin in the lachrymal gland. On the other hand, cara- | 
noma of the lids or of the eonjiinrtiva mr.y extend intol 
the orbit, or it may break tiiroiigh from the adjacent bony 1 



cavities, especially the antrum of Highmore (Fig. M). 
Early recognition of the last-named condition is most 
important, as operation very soon becomes impossible if 
the cancer is allowed to grow fur any length of time. 
The nasal cavity should also be carefully examined, in 
such cases, for possible exostoses below the lachrymal sac 
or the lower orbital margin and in the temporal regioa 
(see Fig. M). If the antrum of Highmore is filled withf 
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Plate 45. 

Pulsating BzophthalmoB and Olancoma of the Left Eye.— The patient 
18 38 years old, and a farmer by occapation. On August 14, 1896, he fell 
from a load of grain ; did not lose conscioasness, but bled freely from the 
nose and at once became stone-deaf. On September 13 the left eyeball 
began to protrude, visual acuity and mobility diminished, and by the 
middle of October, when he was admitted to the clinic, all the symptoms 
of pulsating exophthalmos had developed, except that the patient did 
not complain of noise in the head, although a pulsating bruit could be 
heard with the stethoscope all over the head. The increasing protrusion 
of the globe, however, became more and more distressing (at one time a 
small corneal ulcer developed;, and the patient consented to ligation of 
the carotid, which was performed by Dr. Kronlein on November 20. At 
first the result appeared to be favorable ; but in the course of the next 
six months marked exophthalmos again developed and became further 
complicated with glaucoma. The latter is responsible for the dilatation 
of the pupil and disappearance of the iris under the lower margin of the 
cornea, seen in the picture. The anterior chamber is shallow and con- 
tains a small hyphema. Fundus not visible, only red light. T + 2. As 
the region of the supraorbital vein (above the inner can thus) was much 
swollen and the vein itself exhibited pulsation and bruit, I advised the 
patient to have the other carotid ligated, which was done by Dr. Kron- 
lein on July 30. The exophthalmos subsided almost completely and 
the subjective condition improved, although the glaucoma remained. 
The vision of the left eye and hearing are permanently destroyed, but 
the man is able to work. 

Plate 46. 

Exophthalmos in Basedow's disease. L. B., female, 40 years old (^), 
was under my care during October and November, 1902. Illness began 
in April, 1892. Previous to that time she had always been well. Has 
three healthy children. On admission, October 14th, she presented ex- 
treme bilateral exophthalmos, von Gracfo's and Stellwag's signs, begin- 
ning keratitis in the lower portions of both cornese (not visible in the illus- 
tration), and normal eye-grounds. The thyroid gland is moderately en- 
larged and pulsating. The pulsation is quite marked and visible in 
every portion of the gland. Pulse-rate, 90 to 100. 

cancerous tissue, the respiratory murmur will be heard 
much better with the stethoscope at that point than over 
the sound side. 

Malignant tumors must be extirpated as soon as possible. 
Kronlein's method, which consists in temporary resection 



1 
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i>f the temporal wall of the orbit, affords the best means 
of access. The flap of bone and soft tissues is replaced 
«ifter the tumor has been removed and secured with sutures. 
-A small tumor in the temporal portion of the orbit can 
often be removed by this method without sacrificing the 
globe. In extensive malignant growths the entire con- 
tents of the orbit must be extirpated. 

An interesting and not very common affection of the 
orbit has received the name pulsating exophthalmos 
(Plate 45), It may develop spontaneously (rarely) or 
after a severe blow on the skull. Pulsation can be felt 
at the inner upper portion of the bulb, and the patient 
complains of a noise in his head like the pounding of a 
steam-engine. A bruit can be distinctly heard on auscul- 
tation in the region about the eye and more faintly as far 
back as the occiput, on both the affected and the unaffected 
sides. It is a characteristic sign that the noise and pulsa- 
tion disappear on compression of the carotid. . Upon close 
inspection a large pulsating vein is usually detected in the 
inner upper portion of the bulb. The protrusion can be 
slightly reduced by continued pressure. If the condition 
is neglected, the conjunctiva eventually becomes puckered 
into large, edematous folds, tlie superficial vessels in the 
anterior portion of the globe become more and more 
dilated, until finally the lids are unable to close and the 
cornea is endangered. The disease is caused by traumatic 
fracture of the base of the skull or spontaneous rupture 
of the internal carotid within the cavernous sinus. The 
veins which carry the blood from the orbit into the sinus 
thus become engorged with arterial blood from the carotid 
and pulsate. 

The surest treatment is ligation of the common carotid 
of the same, and, if necessary, of the opposite side. In 
some cases digital compression of the carotid suffices to 
effect a cure. 

The exophthalmos which occurs in Basedow's disease, 
usually bilateral and associated with tachycardia and en- 
largement of the thyroid gland, is recognized by the pro- 
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trusion of the eyes, although the condition does not 
belong among the orbital diseases. The three principal 
symptoms mentioned make their appearance, one after an- 
other, in variable degrees of intensity, and gradually sub- 
side or persist until the patient's death. 

Other ocular signs are : von Graefe's sign, or lagging of 
the upper lid when the eyes are rotated downward, leav- 
ing a broader strip of the sclera visible above the cornea 
than is normally seen when the individual looks straight 
before him (Plate 46). The phenomenon is due in part 
to disturbance of the mobility of the lids by the promi- 
nence of the eyeballs, and partly to tonic contraction of 
Miiller's muscle, the result of excessive sympathetic in- 
nervation. Stellwag's sign, or infrequent winking, leads 
to desiccation of the surface of the cornea, which some- 
times undergoes ulceration. Another sign consists in in- 
terference with convergence (Moebius's sign). 

Basedow's disease is believed to be due to intoxication 
of the organism by thyroid gland. 
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Abscess of lachrymal sac, 89 
retrobulbar, 228 

Accommodation, method of measur- 
ing, 44, 52 
table of range of, 55 

Acne of coivjunctiva, 141 

Acuteness of vision, 39 

Amblyopia, 76 

Aniridia, 200 

Ankyloblepharon, 110 

Anterior chamber, examination of, 
35 

Aphakia, 213 

Atrophy of optic nerve, 61 

Bacteria in conjunctival sac, 114 

in lachrymal sac, 83 
Blennorrhoea neonatorum, 117. See 

Conjunctivitis^ gonorrheal. 
Blepharitis, eczematous, 98; Pis. 4, 5 

squamous, 101 
Blepharochalasis, 108 ; Pis. 7, 8 
Blepharophimosis, 110 
Buphthalmos, 221 

Catabact, 202 

anterior polar, 204 ; PI. 39 

capsular, 118, 202 ; PI. 39 

complicated, 209 

congenital, 208 ; PI. 39 

diagnosis of, 210 

incipient, 207 

partial stationary, 204 

perinuclear, zonular, or lamellar, 
205 ; PI. 38 

posterior polar, 205 

progre^ive, 207 

senile, 207 ; Pis. 37, 38 

traumatic, 208; Pis. 37, 41 

treatment of, 210 
Cataracta accreta, 209 

intnmescens, 207 

matura, 207 

16 



Cataracta nigra, 208 

siliquata, 208 
Ciitarrh, eczematous, 137 
Chalazion, 105 ; PI. 6 
Choroid, sarcoma of, PI. 42 
Ciliary body, diseases of, 189 
gummata of, 194 
tumors of, 201 
Color-blindness, 63 

detection of, 64 
Color-sense, contrast-test for, 64 

perimeter- test for, 59 

quantitative, testing of, 64 
Congestion, ciliary or circumcor- 
neal, 28 

conjunctival, 27 

diagnostic value of, 31 

localized ciliary, 31 
Conjunctiva, acne of, 141 

burns of, 146 ; PI. 19 

diseases of, 113 

ecchymoses of, 145 

eczema of. 135, 138; Pis. 17, 18 

essential shrinking of, 140. See 
Pemphigus. 

foreign bodies in, 145 

hyphfiema conjunctivae, PI. 12 

ichthyosis of, 140 

in leprosy, 145 

in scleritis, 142 

in variola, 141 

syphilomata of, 145 

tuberculosis of, 142 

tumors of, 148 

ulcers of, 114, 118, 137, 143 
Conjunctivitis, diphtheritic, 123; 
PI. 11 

diplobacillary, 114 

eczematous, 135, 138 

etiologv of, 114 

follicular, 116 

gonorrheal, 117 ; PI 10 
treatment of, 120 
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Copjanctiyitis, granular, 125, 127, 
134 

phlyctenular, 135 

scrofulous, 135 

simple catarrhal, 113 

spring-, 132, 138 ; PI. 14 
Cornea, burns of, PI. 19 

diseases of, 150 

examination of, 32 

injuries of, 179 

leukomata of, 34, 118 

maculsB of, 34, 118 ; PI. 24 

malformations of, 180 

milky opacity of, in spring-con- 
junctivitis, 133 

opacities of, 34, 118 

transparency of, 33 

ulcers of, 169, 171, 178 
Ck>meal deposits, 51, 191 

loupe, 47 
Corpuscles, trachoma, 128 
Credo's prophylactic method, 117 
CycUtis, 189, 191 
Cysts, dermoid, 90, 156, 234 

prelachrymal, 90 

Dacbyocystitis, 85 ; Pis. 1, 2 

blennorrhoeica, 87 

treatment of, 91, 95 
Dacryostenosis, 81, 82 

symptoms of, 22 
Deposits, corneal, 51, 191 
Diffusion-circles, 52 
Diopter, 46 

Diplobacillary conjunctivitis, 114 
Diplopia, 65, 69 
Double images, 69, 73 • 

Ectasia of lachrymal sac, 86 ; PI. 3 
Ectopia lentis congenita, 211 
Ectropion, 99, 108 
Eczema, 21, 97 

marginal, 98, 134, 136 

of conjunctiva, 136; Pis. 17, 22 

of cornea, 136 ; Pis. 22, 24 

of eyelids, 97 

pustular or phlyctenular, 137 
Emmetropia, 54 
Encephalocele, 235 
Entropion, 99, 127; PI. 8 
Epicanthus, 107 ; Pis. 3, 8 
Epiphora, 81 

hypopyon -keratitis, 85 
Episcleritis, 185 
Erysipelas of eyelids, 96 



Erysipelas of lachrymal sac, 88 
Eversion, 23, 24 

Examination of anterior chamber, 
35 

of eye by lateral illumination, 47 
by transmitted light, 49 
Exophthalmos, PL 44 

pulsating, 239; PI. 45 
Eyeball, inspection of, 27 

tension of, 37 
Eyelids, anomalies of, 107 

diseases of, 96 

eczema of, 97 

erysipelas of, 96 

eversion of, 23 

herpes zoster of, 96 

injuries of, 110 

seborrhea of, 101 

tumors of, 112 

Facets in cornea, 33 
False images, 72 

Field of vision, 57. See Visual field. 
Fistula, lachrymal, 86 ; PI. 3 
Foreign bodies in conjunctiva, 145; 
PI. 15 

in cornea, 33 ; PI. 21 

in sclera, 186 
Fru€jahr's catarrh, 132. See Con- 
junctivitiSf spring-. 

Glaucoma, 211 ; PI. 45 
chronic, as cause of scotomas, 61 
fulminating, 219 
hemorrhagic, 218 
infantile, 181, 221 
primary, 216 
absolute, 219 
acute, PI. 41 
evolutum, 217 
inflammatory, 217 
secondary, 173, 209, 225 
simple, 219 
Glioma of retina, PI. 43 
Graefe's sign, 240 
Granulations, follicular, 125 
papillary, 126 
pavement or tessellated, 133 

Hemianopsia, 37, 61 
Herpes cornese febrilis. Pis. 26, 27 
zoster comece, 163 

of eyelids, 93 

ophthalmicus, PI. 20 
Hordeolum, 104 ; PI. 5 
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Ptoriasis of coojonctiva, 140 
Pterygiam. 147 ; Pis. 15, 28 
Ptosis, 107 

congeoital, 107, 110 
Papil, abnormal coloration of, 36 

occlusion and exclosion of, 190 

reaction of, to light, 49 
Pupillary membrane, persistent, 
197 

Reaction to light, 49 
Retina, detachments of, 61 

glioma of, PI. 43 

pigmentary degeneration of, 61 
Retrobulbar abscess, 228 

8(;lkba, diseases of, 183 

foreign bodies in, 186 

injuries of, 185 
Scleritis, 13H, 142, 183 ; PI. 33 
Scotomata, 57, 61 
Seborrhea, 'Z\ 

marginal, 101 
•SideroHis, 215 
Squint, 75 

test for 22 
Staph ylomar 118, 173, 181 ; PI. 32 

scleral, 183 
Stell wag's sign, 240 
Hubluxatio lentis, 211 
Symblepharon, 109, 14« 



I SyBechise, 189 
; Syphilides, 98, 140 
Syphilomata, 145 

Tension of eyeball, 37 

Tonometer, 38 

Trachoma, 125, 127, 134 ; Pis. 12, 30 

corpuscles, 128 
Transparency of cornea, 33 
Trichiasis. 99 
Type-cards, 39, 42 

Ulcebs. marginal or catarrhal, 
114 
of conjunctiva, 143 
of cornea, 169, 171, 178; Pis. 28, 
29 
Uveitis, 189, 192 

Vabiola of conjunctiva, 141 
Visual acuity, test for, 39 
field, abnormalities of, 61 
methods of measuring, 57-59 
Vitreous body, abnormal coloration 
of, 36 
abnormalities in, 50 
diseases of, 214 
foreign bodies in, 50 ; Pis. 40, 

41 
suppuration of, 214 
turbidity of, PL 41 
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